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STITCH LOCK FOR ATTACHING TWO OR MORE STRUCTURES

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application is a continuation-in-part of U.S. Patent Application Serial No.
13/172,619, filed June 29, 2011, which is a continuation-in-part of U.S. Patent Application Serial
No. 13/095,192, filed April 27, 2011. U.S. Patent Application Serial No. 13,172,619 further
claims the benefit of U.S. Patent Application Serial No, 61/398,699 filed on June 29, 2010
(Overes, et al.), U.S. Patent Application Serial No. 61/432,755 filed on January 14, 2011
(Henrichsen, et al.), U.S. Patent Application Serial No.61/461,490 filed on January 18, 2011
(Henrichsen, et al.), and U.S. Patent Application Serial No. 61/443,142 filed on February 15,
2011 (Overes). U.S. Patent Application Serial No. 13/095,192 claims the benefit of U.S. Patent
Application Serial No. 61/328,251 filed on April 27, 2010 (Overes), U.S. Patent Application
Serial No, 61/398,699 filed on June 29, 2010 (Overes, et al.), U.S. Patent Application Serial No.
61/432,755 filed on January 14, 2011 (Henrichsen, et al.), U.S. Patent Application Serial
No0.61/461,490 filed on January 18, 2011 (Henrichsen, et al.), and U.S. Patent Application Serial
No. 61/443,142 filed on February 15, 2011 (Overes). The disclosure of each of the above-
identified patent applications is incorporated by reference as if set forth in its entirety herein.
The disclosure of co-pending U.S. Patent Application filed on even date herewith under Attorney
Docket No. SYNT-3584 and entitled “Insertion Instrument for Anchor Assembly” is hereby
incorporated by reference as if set forth in its entirety herein. The disclosure of co-pending U.S.
Patent Application filed on even date herewith under Attorney Docket No. SYNT-3586 and
entitled “Method for Approximating a Tissue Defect Using an Anchor Assembly” is hereby
incorporated by reference as if set forth in its entirety herein.
BACKGROUND
[0002] Orthopaedic surgical procedures often involve the use of a fixation device.
Usually an access hole is produced in a bone or soft tissue wherein a suitable fixation device can
be fastened. Apart from screws, expandable fixations devices can be used which are inserted
into the hole in a collapsed state and transformed into an expanded state once being correctly
positioned. The fixation devices can then be biased toward each other so as to approximate the
defect. In conventional practice, fixation devices are attached to each other or to other structure
by strands that are connected using a pre-tied knot, or a knot that is tied by the surgeon during
the surgical procedure, which can be time consuming. In instances where the fixation devices

are attached to another structure, such as another fixation device, across a defect, the knot can be
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subjected to loading during normal anatomical function of the patient. The loading can be static
or cyclical, and can degrade the integrity of the knot over time.

[0003] In one example orthopaedic surgical procedure, such as a lumbar
microdiscectomy, radiculopathy is treated by surgically removing the herniated nucleus pulposus
to achieve neural decompression. The lumbar microdiscectomy is one of the most common
spinal surgeries performed today. Many patients find relief with this procedure, but for others,
the disc could re-herniate through the opening in the annulus resulting in continuing pain and
potentially requiring additional surgery. Currently, the standard microdiscectomy technique does
not involve closing the annular defect and presents the surgeon with a dilemma. The surgeon
may elect to remove the herniated portion of the nucleus impinging on the nerves, which treats
radiculopathy, but increases the risk of post-operative reherniation of the remaining nucleus
through the existing defect of the annulus. Alternately, the surgeon may elect to perform
extensive debulking, in which most of the remaining nucleus material is removed in addition to
the herniated portion to minimize the risk of post-operative reherniation. However, the risk of

post-operative disc height collapse and subsequent progression to lower back pain increase.

SUMMARY

[0004] In accordance with one embodiment, a stitch lock assembly can include a first
strand segment and a second strand segment that are attached to respective first and second
structures. The stitch lock can be defined by a region whereby the first strand segment is woven
at least into, for instance through, the second strand segment. When the second strand segment
is placed in tension at a level greater than a threshold tension level at the stitch lock, the second
strand segment applies a compressive force to the first strand segment that prevents the first
strand segment from translating relative to the second strand segment at the stitch lock. When
the level of tension in the second strand segment (including zero, for instance when the second
strand segment is not in tension) is less than the threshold level, the first strand segment is
movable with respect to the second strand segment through the stitch lock, thereby biasing at
least one or both of the first and second structures to move with respect to the other. For
instance, one or both of the first and second structures can be drawn toward the other so as to
approximate a defect that is disposed between the first and second structures. In accordance with
one embodiment, the first and second strand segments can be defined by separate strands that are
fixed to the respective first and second structures. In accordance with another embodiment, the
first and second strand segments are integral with each other so as to define at least one loop that

is slidably connected to at least a respective one of the first and second structures.
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[0005] Thus, in accordance with one embodiment, a stitch lock assembly includes a
first segment of a strand of suture and a second strand of suture that is elongate along a central
axis so as to define a length. The first segment is woven at least into the second segment along a
portion of the length of the second segment so as to define a stitch lock having at least two
woven segments, for instance at least four woven segments, of the first segment that are woven
at least into the second segment. Each of the woven segments are defined at least by an entry
location whereby the first segment enters the second segment. The woven segments are
configured to translate through the second segment strand when the second segment is in tension
at a first level of tension that is less than a threshold level of tension. The second segment
applies a compressive force to the first strand when the second segment is in tension at a second
level of tension that is at least substantially equal the threshold level of tension so as to prevent

the first segment from translating through the second segment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The foregoing summary, as well as the following detailed description of an
example embodiment of the application, will be better understood when read in conjunction with
the appended drawings, in which there is shown in the drawings example embodiments for the
purposes of illustration. It should be understood, however, that the application is not limited to
the precise arrangements and instrumentalities shown. In the drawings:

[0007] Fig. 1A is a schematic side elevation view of an anchor assembly including a
pair of anchor bodies implanted across an anatomical defect and shown in a first configuration;

[0008] Fig. 1B is a schematic side elevation view of the anchor assembly illustrated in
Fig. 1, showing the anchor bodies in an expanded configuration and in an approximated position;

[0009] Fig. 1C is a schematic side elevation view of the an anchor assembly illustrated
in Fig. 1A, shown secured to an auxiliary structure in accordance with one embodiment;

[0010] Fig. 1D is a schematic side elevation view of the anchor assembly as illustrated
in Fig. 1C, but shown secured to an auxiliary structure in accordance with another embodiment

[0011] Fig. 2A is a perspective view of an anchor constructed in accordance with one
embodiment;

[0012] Fig. 2B is a perspective view of an anchor constructed in accordance with
another embodiment;

[0013] Fig. 2C is a perspective view of an anchor constructed in accordance with

another embodiment;
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[0014] Fig. 2D is a perspective view of an anchor constructed in accordance with
another embodiment;

[0015] Fig. 2E is a perspective view of an anchor constructed in accordance with
another embodiment;

[0016] Fig. 2F is a perspective view of an anchor constructed in accordance with
another embodiment;

[0017] Fig. 2G is a perspective view of an anchor constructed in accordance with
another embodiment;

[0018] Fig. 2H is a perspective view of an anchor constructed in accordance with
another embodiment;

[0019] Figs. 3A-C illustrate method steps for creating an anchor body of an anchor;

[0020] Figs. 4A-F illustrate method steps for creating a sliding knot of the anchor
illustrated in Fig. 2G in accordance with one embodiment;

[0021] Figs. SA-B illustrate method steps for creating an eyelet of the anchor illustrated
in Fig. 2H in accordance with one embodiment;

[0022] Fig. 5C illustrates method steps for creating an eyelet of the anchor illustrated in
Fig. 2H in accordance with an alternative embodiment;

[0023] Fig. 5D illustrate method steps for creating an eyelet of the anchor illustrated in
Fig. 2H in accordance with an alternative embodiment;

[0024] Fig. 6A is a perspective view of an anchor including an actuation strand integral
with an anchor body woven through a plurality of openings defined by an expandable portion of
the anchor body, showing the anchor body in a first configuration;

[0025] Fig. 6B is a perspective view of the anchor illustrated in Fig. 6A, showing the
anchor body in an expanded configuration;

[0026] Fig. 6C is a perspective view illustrating the insertion of the actuation strand
through the openings when the anchor body is in the first configuration as illustrated in Fig. 6A;

[0027] Fig. 7A is a perspective view of an anchor including an actuation strand integral
with an anchor body woven through a plurality of openings defined by an expandable portion of
the anchor body in accordance with an alternative embodiment, showing the anchor body in a
first configuration;

[0028] Fig. 7B is a perspective view of the anchor illustrated in Fig. 7A, showing the
anchor body in an expanded configuration;

[0029] Fig. 8A is a perspective view of an anchor including an anchor body and an

eyelet extending from the anchor body, and an actuation strand attached to the eyelet and woven
4
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through an expandable portion the anchor body, showing the expandable portion in a first
configuration;

[0030] Fig. 8B is a perspective view of the anchor illustrated in Fig. 8A, showing the
expandable portion being actuated from the first configuration to an expanded configuration;

[0031] Fig. 8C is a perspective view of the anchor illustrated in Fig. 8A, showing the
expandable portion in the expanded configuration;

[0032] Figs. 9A-G illustrate method steps of creating the eyelet illustrated in Fig. 8A in
accordance with one embodiment;

[0033] Figs. 10A-H illustrate method steps of creating the expandable portion
illustrated in Fig. 8A in accordance with one embodiment;

[0034] Figs. 11A-B illustrate method steps of removably attaching of the actuation
strand into the anchor body as illustrated in Fig. 8A;

[0035] Fig. 12A is a side elevation view of an anchor assembly including first and
second anchors shown in respective first configurations and implanted in an anatomical structure

[0036] Fig. 12B is a side elevation view of the anchor assembly illustrated in Fig. 12A,
showing the first and second anchors in respective expanded configurations;

[0037] Fig. 12C is a side elevation view of the anchor assembly illustrated in Fig. 12B,
including a schematically illustrated connector member that attaches the first anchor to the
second anchor;

[0038] Fig. 13A is a side clevation view of a stitch lock assembly that defines the
connector member illustrated in Fig. 12C configured as a stitch lock including first and second
strand segments that are separate, and thus non-integral, with each other;

[0039] Fig. 13B is a sectional side elevation view of a portion of the stitch lock
illustrated in Fig. 13A, shown in a locked configuration;

[0040] Fig. 13C is a side elevation view of the stitch lock assembly illustrated in Fig.
13A, shown in the locked configuration;

[0041] Fig. 13D is a side elevation view of the stitch lock assembly illustrated in Fig.
13C, including a tension relief instrument;

[0042] Fig. 14A is a side elevation view of an anchor assembly constructed in
accordance with another embodiment, including first and second anchors shown in respective
first configurations and implanted in an anatomical structure;

[0043] Fig. 14B is a side elevation view of the anchor assembly illustrated in Fig. 14A,

showing the first and second anchors in respective expanded configurations;
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[0044] Fig. 14C is a side elevation view of the anchor assembly illustrated in Fig. 14B,
showing the first and second anchors in an approximated configuration;

[0045] Fig. 14D is an enlarged portion of the anchor assembly illustrated in Fig. 14C;

[0046] Fig. 15A is a side elevation view of an anchor assembly constructed in
accordance with another embodiment, including first and second anchors shown in respective
first configurations and implanted in an anatomical structure;

[0047] Fig. 15B is a side elevation view of the anchor assembly illustrated in Fig. 15A,
showing the first and second anchors in respective expanded configurations;

[0048] Fig. 15C is a side elevation view of the anchor assembly illustrated in Fig. 15B,
showing the first and second anchors in an approximated configuration;

[0049] Fig. 16A is a side elevation view of a stitch lock assembly including a stitch
lock constructed in accordance with an alternative embodiment, wherein the stitch lock includes
first and second strand segments that are integral with each other so as to define a loop;

[0050] Fig. 16B is a side elevation view of the stitch lock assembly illustrated in Fig.
16A, shown under tension and inverted;

[0051] Fig. 16C is a side elevation view of the stitch lock assembly illustrated in Fig.
16B, including a tension relief instrument;

[0052] Fig. 16D is a side elevation view of the stitch lock assembly as illustrated in Fig.
16A, wherein the first and second strand segments define a pair of stitch locks that define a
respective pair of loops joined by a bridge strand segment;

[0053] Fig. 16 E is a side elevation view of the stitch lock assembly similar to the stitch
lock assembly illustrated in Fig. 16D, but showing the first and second stitch locks overlapping
each other.

[0054] Fig. 17A is a side elevation view of an anchor assembly constructed in
accordance with another alternative embodiment, including first and second anchors shown in
respective first configurations;

[0055] Fig. 17B is a side elevation view of an anchor assembly illustrated in Fig. 17A,
shown implanted in a target anatomical structure;

[0056] Fig. 17C is a side elevation view of the anchor assembly illustrated in Fig. 17B,
showing the first and second anchors in respective expanded configurations;

[0057] Fig. 18A is a side elevation view of an anchor assembly constructed in
accordance with another embodiment, showing the first and second anchors in respective first

configurations;
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[0058] Fig. 18B is a side elevation view of an anchor assembly illustrated in Fig. 18A,
shown implanted in a target anatomical structure;

[0059] Fig. 18C is a side elevation view of the anchor assembly illustrated in Fig. 18B,
showing the first and second anchors in respective expanded configurations;

[0060] Fig. 19A is a side elevation view of an anchor assembly constructed in
accordance with another embodiment, including first and second anchors shown in respective
first configurations and implanted in an anatomical structure;

[0061] Fig. 19B is a side elevation view of the anchor assembly illustrated in Fig. 19A,
showing the first and second anchors in respective expanded configurations;

[0062] Fig. 20A is a side elevation view of an anchor assembly constructed in
accordance with another embodiment, including first and second anchors shown implanted in a
target anatomical structure, and showing the first and second anchors in respective first
configurations;

[0063] Fig. 20B is a side elevation view of the anchor assembly illustrated in Fig. 20A,
showing the first and second anchors in respective expanded configurations;

[0064] Fig. 21A is a schematic top plan view of an anchor assembly constructed in
accordance with an alternative embodiment, including multiple pairs of anchors attached to each
other across an anatomical defect; and

[0065] Fig. 21B is a schematic top plan view of an anchor assembly constructed in
accordance with an alternative embodiment, including a plurality of anchors attached to each

other across an anatomical defect at a common hub.

DETAILED DESCRIPTION

[0066] Referring initially to Figs. 13A-D and 16A-E, embodiments of a stitch lock 177
are described that are configured to bias at least one of first and second structures 189a-b to
move relative to the other structure, for instance toward the other structure. The stitch lock 177
can include a first strand segment 179a that is woven through a second strand segment 179b.
When the second strand segment 179b is in tension at a level that is at least equal to a threshold
level of tension, the stitch lock 177 assumes a locked configuration, whereby the second strand
segment 179b applies a compressive force CF to the first strand segment 179a. The compressive
force CF is sufficient to prevent the first strand segment 179a from translating through the
second strand segment 179b at the stitch lock 177 when the stitch lock 177 is in a locked
configuration. It has been found that while the stitch lock 177 defines a low profile, the stitch

lock 177 maintains its structural integrity over time, including instances both whereby the first
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strand segment 179a is under a constant static load and instances whereby the first strand
segment 179a is under a cyclical load. When the second strand segment 179b is in tension at a
level that is less than the threshold level of tension, the stitch lock 177 assumes an unlocked
configuration, whereby the first strand segment 179a is slidable with respect to the second strand
segment. The first and second strand segments 179a-b can be defined by separate strands as
illustrated in Figs. 13A-D, or can be integral with each other and defined by a common strand
175 as illustrated in Figs. 16A-E.

[0067] The first and second strand segments 179a and 179b can be attached to
corresponding first and second structures 189a and 189b. The first and second structures 189a
and 189b can be configured as any structure as desired. For instance, at least one or both of the
structures 189a and 189b can be defined by an anatomical structure, an auxiliary structure (such
as a graft, a mesh, a clay, hardware, a bone plate, or any alternative implant structure as desired),
or an anchor that is configured to be fixed to a target anatomical location which be defined by the
anatomical structure or the auxiliary structure. It is appreciated that conventional surgical
procedures involve the use of a large number of anchors, for example toggle anchors and bone
anchors (such as screws, pins, nails, rivets, and the like that are configured to be attached to at
least one suture strand), and that any suitable anchor can be attached to the first and second
strand segments 179a and 179b as described herein. One example of an anchor that is suitable
for attachment to the first and second segments 179a and 179b will now be described below with
reference to anchors 22, though it should be appreciated that any alternatively constructed anchor
capable of attachment to at least one of the first and second strands can be used in combination
with the stitch lock 177.

[0068] For instance, referring initially to Figs. 1A-B, an anchor assembly 20 can
include at least one expandable anchor 22 such as a plurality of expandable anchors 22 that, in
turn, include respective anchor bodies 28 configured to be secured to an anatomical location,
which can be defined by at least one anatomical structure 24. In accordance with the illustrated
embodiment, the anchor assembly 20 includes a first anchor 22a and a second anchor 22b each
configured to be secured to the anatomical location, such as the anatomical structure 24. The
anatomical structure 24 can be defined by, for instance, anatomy of a human or other animal, or
an implant that is secured or configured to be secured to anatomy of a human or other animal.
The anatomy can be defined by tissue that can include at least one of bone and soft tissue such as
a tendon, a ligament, cartilage, the annulus of an intervertebral disc, or the like.

[0069] In accordance with one embodiment, the at least one anatomical structure 24 can

define first and second target anatomical locations 24a and 24b on opposite sides of a gap, such
8
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as a gap 24c¢. Thus, the gap 24c can be disposed in an anatomical structure, and can for instance
define an anatomical defect, or can be disposed between different anatomical structure. First and
second anchors 22a and 22b can be injected or otherwise driven or inserted into the respective
first and second target anatomical locations 24a and 24b on opposite sides of the gap 24c, and
subsequently drawn toward each other so as to approximate the gap 24c. Alternatively or
additionally still, as described in more detail below with respect to Figs. 1C-D, the anchor
assembly 20 is configured to secure an auxiliary structure 25 to the anatomical structure 24. In
this regard, it should be further appreciated that the anchor assembly 20 can include any number
of anchors 22 as desired.

[0070] Each anchor body 28 can include an expandable portion 36 and an actuation
member 37, such as an actuation strand 38, that is configured to actuate the expandable portion
36, and thus the anchor body 28, from a first configuration illustrated in Fig. 1A, whereby the
anchor body 28 is initially placed at the target anatomical location, to an expanded configuration
illustrated in Fig. 1B, whereby the anchor body 28 can be secured to the anatomical structure 24.
Thus, the anchor bodies 28 of the anchors 22a and 22b can be inserted through an opening 23 at
the respective target anatomical locations 24a and 24b that can be created, for example, when
injecting the anchor bodies 28 to the target anatomical locations 24a and 24b.

[0071] Each of the actuation strands 38 of the first and second anchors 22a and 22b can
be attached to each other. For instance, the actuation strand 38 of the first anchor 22a can be
integral with the actuation strand 38 of the second anchor 22b. Alternatively, as will be
described in more detail below, the actuation strand 38 of the first anchor 22a can be separate
from the actuation strand 38 of the second anchor 22a, such that the actuation strands 38 of the
first and second anchors 22a and 22b are subsequently attached, directly or indirectly, using any
suitable connector member 63 (see e.g., Fig. 12C). In accordance with one embodiment, the
actuation strands 38 of the each of the first and second anchors 22a and 22b defines at least one
actuation portion 131 and can further include at least one attachment portion 133. The actuation
portions 131 are each configured to receive an actuation force that causes the respective anchor
22a and 22b to actuate from the first configuration to the expanded configuration.

[0072] In accordance with the illustrated embodiment, the attachment portions 133 of
the actuation strands 38 of the first and second anchors are configured to be attached to each
other. The attachment portions 133 can be integral with each other, or attached to each other
using any suitable connector member. Furthermore, in accordance with the illustrated
embodiment, the actuation portions 131 can also define attachment portions that are configured

to be attached to each other in any suitable manner, either before or after the actuation force F is
9
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applied to the actuation portions 131. Thus, the attachment portion 133 of a respective anchor is
configured to attach the respective anchor to another anchor, such as an attachment portion 133
of the other anchor. Furthermore, the actuation portion 131 of a respective anchor is configured
to attach the respective anchor to another anchor. In accordance with the illustrated embodiment,
the attachment portion 133 of the actuation strand 38 of the first anchor 22a is integral with the
attachment portion 133 of the actuation strand 38 of the second anchor 22b, though it should be
appreciated that the attachment portions 133 of the first and second anchors 22a and 22b can be
separate from each other and attached to each other, as described in more detail below.

[0073] With continuing reference to Figs. 1A-B, once the expandable portions 36 of the
anchors 22a and 22b have actuated to the expanded configuration, the actuation strands 38 can be
placed in tension. For instance, in accordance with one embodiment, an approximation Force
AF can be applied to either or both of the actuation portion 131 of the actuation strands 38 of the
first and second anchors 22a and 22b, thereby inducing a tension in the actuation strands 38 of
the first and second anchors 22a and 22b so as to apply a biasing force that draws the first and
second anchors 22a and 22b toward each other. Accordingly, if a gap 24c is disposed between
the first and second anchors 22a and 22b, movement of the anchors 22a and 22b toward each
other in response to the biasing force approximates the gap 24c which, in certain embodiments,
can be an anatomical defect, such as a tissue defect as described above.

[0074] Alternatively or additionally, as illustrated in Fig. 1C, the anchor assembly 20 is
configured to secure an auxiliary structure 25 to the anatomical structure 24 that can define the
respective target anatomical locations 24a and 24b. The auxiliary structure 25 can be configured
as an anatomical structure, such as tissue as described above or an implant that can be configured
as a graft, a mesh, a clay, hardware, a bone plate, or any alternative structure as desired. In this
regard, it should be further appreciated that the anchor assembly 20 can include any number of
anchors 22 as desired. For instance, the auxiliary structure 25 can be positioned between one or
both of the actuation strands 38, and in particular between one or both of the attachment portions
133, and the at least one anatomical structure 24. Accordingly, when tension is induced in the
actuation strand 38, and in particular in the attachment portions 133, the auxiliary structure 25
(such as soft tissue) can be drawn toward and secured to the anatomical structure 24 (such as
bone), for instance between the actuation strand 38 and the anatomical structure 24 at a location
between the first and second target anatomical locations 24a and 24b. In this regard, it should be
appreciated that a gap is reduced between the auxiliary structure 25 and the anatomical structure
24. Furthermore, if a gap is disposed between the anchors 22a and 22b, as illustrated in Figs.

1A-B, tension in the actuation strand 38 can further approximate the gap 24c in addition to
10
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securing the auxiliary structure 25 to the anatomical structure 24. Accordingly, unless otherwise
indicated, descriptions below of tension in the actuation strand 38 that are configured to
approximate the gap 24c is also configured to secure an auxiliary structure between the actuation
strand 38 and the at least one anatomical structure 24 that defines the first and second target
anatomical locations 24a and 24b.

[0075] Alternatively or additionally still, as illustrated in Fig. 1D, the anchor assembly
20 can include at least one anchor 22 that is configured to secure the auxiliary structure 25
between the actuation strand 38 and the anatomical structure 24. For instance, the anchor 22 can
be fixed to a target anatomical location 24a of an anatomical structure 24 in the manner
described above. The actuation strand 38, such as opposed first and second ends (which can be
defined by the actuation portion 131 and the attachment portion 133, respectively) can be tied,
stitched, or otherwise secured to another anatomical structure 27, thereby inducing tension in the
actuation strand 38 and drawing and securing the auxiliary structure 25 (such as soft tissue) to
the anatomical structure 24 (such as bone), for instance between the actuation strand 38 and the
anatomical structure 24. In this regard, it should be appreciated that a gap is reduced between
the auxiliary structure 25 and the anatomical structure 24. The actuation strand 38 can be
separate from and woven through the anchor body 28, for instance as illustrated in Figs. 2A-B, or
can be integral with the anchor body 28, for instance as illustrated in Fig. 7A.

[0076] Furthermore, when the actuation strands 38 are maintained in tension after the
defect 24 has been approximated, the anchor bodies 28 are prevented from backing out from the
anatomy which could allow the anatomical defect to open. Thus, once the gap 24¢ has been
approximated, the actuation strand 38 of the first anchor 22a can be fixed with respect to the
actuation strand 38 of the second anchor 22b so as to maintain tension between the first and
second anchors 22a and 22b and prevent the first and second anchors 22a and 22b from
separating,

[0077] While the first and second anchors 22a and 22b illustrated in Figs. 1A-B are
constructed as described below with reference to Figs. 2A and 2B, respectively, it should be
appreciated that the anchors 22a and 22b can be constructed in accordance with any embodiment
described herein or any alternative embodiment as desired. Furthermore, it should be
appreciated that while the anchor assembly 20 includes first and second anchors 22a and 22b that
are configured to be implanted on opposed sides of the gap 24c, the anchor assembly 20 can
include as many anchors 22 as desired that can be attached in a plurality of (e.g., at least two)
anchors 22, which can be arranged in individual pairs or otherwise arranged as desired, for

instance across the same gap, or anatomical defect, across more than one gap, or disposed on the
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same side of a gap as desired. Alternatively still, the plurality of anchors 22 can all be attached
together, such that select ones of the anchors 22 can be disposed on one side of the anatomical
defect and select others of the anchors 22 can be disposed on another side of the anatomical
defect, or alternatively disposed across different anatomical defects.

[0078] With continuing reference to Figs. 2A-B, the anchor body 28, and also the
expandable portion 36, is elongate along a central axis 29, and defines a first or proximal end 30
and a second or distal end 32 that is spaced from the proximal end 30 substantially along the
central axis 29. The central axis 29 can define any shape, or portions having any shape as
desired. For instance, the central axis 29, or portions of the central axis 29, can be linear,
substantially linear, nonlinear, including regularly, irregularly, otherwise curved, or can be
otherwise shaped as desired. Accordingly, the anchor body 28 can define a direction of
elongation 34 that extends linearly between the first and second ends 30 and 32. It should be
appreciated, for instance when the central axis 29 is substantially straight, that the direction of
elongation 34 can be substantially coincident with the central axis 29. It should be further
appreciated, for instance when the central axis 29 is nonlinear that the direction of clongation 34
at least partially or substantially entirely spaced from the central axis 29. The anchor body 28
further defines an expandable portion 36 that has a first or proximal end 39a and a second or
distal end 39b. The proximal end 39a of the expandable portion 36 can be coincident with or
different than (for instance recessed with respect to) the proximal end 30 of the anchor body 28,
and the distal end 39b of the expandable portion 36 can be coincident or different than (for
instance recessed with respect to) the distal end 32 of the anchor body 28.

[0079] The anchor 22 further includes an actuation member 37 that can be configured
as an actuation strand 38 that can actuate the expandable portion 36, and thus the anchor body
28, from the first configuration illustrated in Fig. 1A to the expanded configuration illustrated in
Fig. 1B. The actuation strand 38 can be provided as a suture or any alternatively constructed
strand as desired. The expandable portion 36 of the anchor body 28 extends along the direction
of elongation 34 so as to define an initial distance D1 as measured from the proximal end 39a to
the distal end 39b along the direction of elongation 34 when in the first configuration. The initial
distance D1 can be any length as desired, such within a range having a lower end that can be
defined by approximately Smm, alternatively approximately 10mm, alternatively still
approximately 20mm, and alternatively still approximately 24.5mm, and having an upper end
that can be defined by approximately SOmm, alternatively approximately 40mm, alternatively

still approximately 30mm, and alternatively still approximately 25.5mm.
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[0080] Furthermore, when in the first configuration, the expandable portion 36 defines
an initial maximum thickness T1 that extends in a second direction 35 that is substantially
perpendicular, with respect to the direction of elongation 34. The initial maximum thickness T1
can be sized as desired. As illustrated in Fig. 1B, when the expandable portion 36 in the
expanded configuration, the expandable portion 36 is collapsed, for instance compressed or
tangled, along the direction of elongation 34 to a second distance D2 as measured from the
proximal end 39a to the distal end 39b along the direction of elongation 34. The second distance
D2 can be less than the initial distance D1. As the expandable portion 36 collapses along the
direction of elongation, for instance as it is actuated from the first configuration to the expanded
configuration, the expandable portion 36 expands along the second direction 35 to a second
maximum thickness T2 that is greater than the initial maximum thickness T1. The second
maximum thickness T2 extends along the second direction 35 which is substantially
perpendicular to the direction of elongation 34.

[0081] The maximum thicknesses T1 and T2 in the second direction 35 can be defined
such that the anchor body 28 does not define a thickness in the second direction 35 that is greater
than the maximum thicknesses T1 and T2, respectively. It should be appreciated that the
proximal and distal ends 39a and 39b can change locations on the expandable portion 36 as the
expandable portion 36 actuates to the expanded configuration, for instance due to configuration
of the expandable portion 36 when in the expanded configuration. However, when the
expandable portion 36 is in the expanded configuration, the proximal and distal ends 39a and 39b
continue to define the proximal-most and distal-most ends of the expandable portion 36, such
that the distance D2 along the direction of elongation 34 is defined linearly between the proximal
and distal ends 39a and 39b of the expandable portion 36 when the expandable portion 36 is in
the expanded configuration.

[0082] The expandable portion 36 can define a plurality of loops 31 that define
respective openings 40 (such as at least two openings 40) that extend through the expandable
portion 36 along the second direction 35. For instance, the loops 31 can be constructed as
described below with respect to the loops 56 as illustrated in Figs. 3A-C, the loops 99 illustrated
in Figs. 10A-H, or any suitable alternatively constructed loops. The expandable portion 36 can
include any number of loops 31, for instance eight loops, more than eight loops, or less than
cight loops. The openings 40 are spaced substantially along the central axis 29, and thus are also
spaced substantially along the direction of elongation 34. For instance, the openings 40 are

spaced along a direction having a component along the direction of elongation 34. Thus, the
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openings 40 can be spaced both along the direction of elongation 34 and along the second
direction 35.

[0083] The openings 40 can define a proximal-most opening 40a, and distal-most
opening 40b, and at least one intermediate opening 40c such as a plurality of intermediate
openings 40c disposed between the proximal-most opening 40a and the distal-most opening 40b.
The expandable portion 36 can be disposed between and including the loops 31 that define the
proximal and distal openings 40a and 40b. The actuation strand 38 is configured to be woven
through at least one of the openings 40, including a plurality of the openings 40 (for instance at
least two up to all of the openings 40). Accordingly, when an actuation force F is applied to the
actuation strand 38 substantially along the direction of elongation 34, the actuation strand 38 can
bias the expandable portion 36, and thus the anchor body 28, to collapse along the direction of
elongation 34 and expand along the second direction 35, thereby expanding the anchor from the
first configuration to the expanded configuration. The force F can be a tensile force, including a
pure tensile force or a force that can be offset from a pure tensile force but has a component that
is a pure tensile force. It should thus be appreciated that the force F can be applied to the
respective actuation strand 38 substantially along the direction of elongation 24, such that the
force F can have a directional component that is parallel to or coincident with the direction of
elongation 24, or can be entirely parallel to or coincident with the direction of elongation 24.

[0084] It should be appreciated that when the expandable portion 36 is in the first
configuration, at least one of the openings 40 up to all of the openings 40 can define a first
maximum dimension between the proximal and distal ends of the respective loops 31, and a
second maximum dimension between opposed sides of the respective loops 31 that extend
between the proximal and distal ends of the respective loops 31. The ratio of the second
dimension to the first dimension of at least one of the loops 40 up to all of the loops 40 can
increase when the expandable portion 36 expands from the first configuration to the expanded
configuration. Furthermore, when the expandable portion is in the expanded configuration, a
plurality of the loops 31, such as the opposed sides of the loops 31, can overlap along the second
direction 35 an amount greater than when the expandable portion 36 is in the first configuration.
In accordance with one embodiment, the opposed sides of the loops 31 do not overlap along the
second direction 35, or can overlap slightly along the second direction 35 depending on the
amount of tension induced in the expandable portion 36.

[0085] Referring now to Figs. 3A-C, the anchor body 22 can be in the form of a
substrate 42, which in one embodiment can be a strand, such as a suture strand or any

alternatively constructed strand, that defines an anchor body strand 44. The anchor body strand
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44, along with the other components of the anchor assembly 20, can be resorbable as desired.
The anchor body strand 44 can have any suitable USP (United States Pharmacopia) size (or
diameter) as desired, for instance between and including USP 7-0 and USP 5, such as between
and including USP 2-0 and USP 35, for instance USP 2. The anchor body strand 44 can be woven
and porous so as to defining openings, or can be nonwoven and devoid of openings as desired.
Whether the anchor body strand 44 is woven or nonwoven, the anchor body strand 44 can be
braided as desired so as to define the openings 40. One method of constructing the anchor body
22, and thus the expandable portion 36, from the anchor body strand 44 includes the step of tying
a first stopper knot 46, which can define a proximal stopper knot 46 of the anchor body 28,
having a post end 48 and a free end 50.

[0086] The anchor body strand 44 defines a first end portion 52, such as a proximal end
portion, that defines the free end 50 of the first stopper knot 46, and a second end portion 54,
such as a distal end portion, that defines the post end 48 of the proximal stopper knot 46. The
method further includes the step of looping the first end portion 52 at a location adjacent the first
stopper knot 46 so as to form a first proximal loop 56a, which can be a terminal loop disposed at
the proximal end 30. The first proximal loop 56a is passed through the stopper knot 46 such that
the first end portion 52 extends from the first proximal loop 56a through the stopper knot 46.

The first end portion 52 can be further drawn through the first proximal loop 56a and tightened
so as to define a proximal-most loop 57 of the loops 31 of the anchor body 28 as illustrated in
Figs. 2A-B. The first end portion 52 of the anchor body strand 44 can be cut or tied in a simple
knot if desired at a location proximate to the proximal-most loop 57 of the loops 31, and thus
proximate to the proximal ends 30 and 39a, and singed as desired so as to maintain structural
integrity of the anchor strand 44 during use. Thus, the first end portion 52 can define the free
end of the proximal-most loop 57 of the loops 31 of the anchor body 28.

[0087] The method further includes the step of braiding the second end portion 54
distally so as to define a plurality of similarly constructed loops 56 of the expandable portion 36
that are spaced substantially along the central axis 29. The loops 56 define respective ones of the
plurality of openings 40. For instance, the method can further include the step of looping the
second end portion 54 so as to form a new loop, such as a second distal loop 56b, adjacent a prior
loop, such as the first proximal loop 56a, and passing the second distal loop 56b through the first
proximal loop 56a. The step of braiding can further include additional steps of creating a new
loop, which can be a third distal loop 56¢, from the second end portion 54 such that a prior loop,
such as the second loop 56b, is disposed proximal with respect to the additional distal loop 56c.

The additional distal loop 56¢ is disposed immediately adjacent the prior loop 56b, and the
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method further includes the step of passing the additional distal loop 56¢ through the
immediately proximal loop 56b.

[0088] The method further includes the steps of creating additional distal loops from
the second end portion 54 as desired, and passing each of the additional new distal loops 56
through the respective prior loop to creating another new distal loop. Additional new distal loops
56 can be created as desired until a braid 58 of a desired lIength and a desired number of loops 56
has been created. Once the braid 58 has reached the desired length, the second end portion 54
can be knotted or otherwise terminated at a location distal of the distal-most loop 56 so as to
define a second stopper knot 60, which can define the distal stopper knot of the anchor body 28.
The second end portion 54 can be cut or tied into a simple knot if desired at a location proximate
to the second stopper knot 60, and singed so as to maintain structural integrity during use. Thus,
the second end portion 54 defines the free end of the second stopper knot 60.

[0089] It should be appreciated that while the loops 56 of the expandable portion 36 can
be constructed from the same anchor body strand 44 as illustrated in Figs. 3A-C, and thus are
integral with each other in accordance with the illustrated embodiment, the expandable portion
36 can alternatively include two or more anchor strands 55 that alone and/or in combination
define braided segments or loops 56 that can be joined, for instance welded (as described in more
detail below with respect to Fig. 5C), stitched (as described in more detail below with respect to
Fig. 5D), tied, spliced, or otherwise attached. It should be further appreciated that the anchor
body strand 44 can alternatively be braided in any alternative manner as desired so as to define
the anchor body 28 having an expandable portion 36 that is configured to be actuated from the
first configuration to the expanded configuration as described herein.

[0090] The actuation strand 38 can be separate or non-integral from the expandable
portion 36, and thus anchor body 28, and attached to the expandable portion 36 as illustrated in
Figs. 1A-B and 2A-B in any manner as desired such that the actuation force F applied to the
actuation strand 38 causes the anchor body 28 to actuate from the first configuration to the
expanded configuration. The actuation strand 38 can have any suitable USP (United States
Pharmacopia) size (or diameter) as desired, for instance between and including USP 7-0 and
USP 5, such as between and including USP 2-0 and USP 5. For instance, as illustrated in Fig.
2A, the anchor 22 can include an auxiliary strand 33 that is separate or non-integral from the
substrate 42 of the actuation body 28, and attached to the substrate 42. The auxiliary strand 33
can be woven, and thus extend, through a pair of the openings 40, such as a first or proximal
select opening 45a and a second or distal select opening 45b that is disposed distal with respect

to the first select opening 45a. The anchor auxiliary strand 33 can define an actuation strand 38
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that is configured to actuate the anchor 22 between the first configuration and the expanded
configuration. In accordance with the illustrated embodiment, the first select opening 45a is the
proximal-most opening 40a and the second select opening 45b is the distal-most opening 40b,
though it should be appreciated that either or both of the first and select openings 45a and 45b
can be selected from the intermediate openings 40c. The actuation strand 38 can define a first
portion 41 that can define an actuation portion that extends out, for instance proximally out, from
the anchor body 28 at a location proximal with respect to the openings 40 that receive the
actuation strand 38. The first portion 41 can further extend and out the anatomical location 24,
and is configured to receive the actuation force F. In accordance with some embodiments, the
first portion 41 can furthermore define a terminal end of the actuation strand 38. The actuation
strand 38 can extend distally from the first portion 41.

[0091] Several embodiments are described herein with reference to first and second
select openings 45a and 45b. It should be appreciated that the reference numbers “45a” and
“45b” are used to conceptually identify first and select openings with respect to the various
embodiments that identify first and second select openings. The particular ones of the openings
40 that define the particular first and select openings 45a and 45b do not necessarily coincide
from embodiment to embodiment, and can in fact vary from embodiment to embodiment as
desired.

[0092] The actuation strand 38 can be further looped through the second select opening
45b so as to define first and second portions that define the first portion 41 and a second portion
43 that can define a looped portion that extends proximally out the anatomical structure 24 and is
opposite the first portion 41. As will be described in more detail below, in accordance with
certain embodiments, the actuation force F can be applied to the actuation strand 38, for instance
to at least one or both of the first portion 41 and the second portion 43, so as to actuate the
expandable portion 36 from the first configuration to the expanded configuration. In accordance
with the illustrated embodiment, the second portion 43 can be woven through, and thus extend
through, at least one of the openings 40 such as a plurality of select openings 40 that can be
disposed between the first and second select openings 45a and 45b, such that the actuation strand
38 defines a loop 53. For instance, the second portion 43 of the actuation strand 38 can be
woven through a plurality of the intermediate openings 40c, and further woven through the first
select opening 45a, which can be the proximal-most opening 40a. The first and second portions
41 and 43 can extend proximally from the anchor body and out the anatomy, such that the
actuation force F can be applied to the first portion 41, the second portion 43 can attach to the

actuation strand of a second anchor. Thus, in accordance with the illustrated embodiment, the
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first portion 41 defines an actuation portion 131 of the actuation strand 38, and the second
portion 43 defines an attachment portion 133 of the actuation strand 38. Alternatively, as
illustrated in Fig. 2B, the second portion 43 can receive the actuation force F and the first portion
41 can attach to the actuation strand of a second anchor. Thus, the second portion 43 can define
the actuation portion 131 of the actuation strand 38 and the first portion 41 can define the
attachment portion 133 of the actuation strand 38.

[0093] As described above with respect to Figs. 1A-B, the actuation strand 38 can be
integral with the actuation strand of the second anchor. Alternatively, the actuation strands 38
can be attached in any manner as desired. For instance, one or both of the actuation strands 38
can be woven through the other so as to attach the actuation strands 38, as described below with
reference to Fig. 17C.

[0094] During operation, with continuing reference to Fig. 2A, when the actuation force
F is applied to the actuation strand 38 and in particular to the first portion 41 of the actuation
strand 38 when the proximal end 39a of the expandable portion 36 is braced and the second
portion 43 of the actuation strand 38 is in tension, the distal end 39b of the expandable portion 36
is drawn toward the proximal end 39a of the expandable portion 36 as the size of the loop 53
decreases. The proximal end 39 can be braced for instance by the anatomical structure 24 or a
bracing tool, or can alternatively be braced when the proximal end 30 of the anchor body 28 is
braced, for instance by the anatomical structure 24 or a bracing tool. Accordingly, the
expandable portion 36 expands from the first configuration to the expanded configuration. In
accordance with the illustrated embodiment, as the distal end 39b is drawn toward the proximal
end 39a, the expandable portion 36 can define a substantial u-shape.

[0095] Referring also to Figs. 1A-B, as the actuation force F continues to be applied to
the first portion 41, the auxiliary strand 38 is translated through the anchor body 28, thereby
reducing slack in the second portion 43 and eventually inducing tension in the second portion 43.
Once the second portion 43 is under tension, further application of the actuation force F to the
first portion 41 causes the loop 53 to decrease in size, which thereby causes the expandable
portion 36 to slide along the second portion 43 of the actuation strand 38, thereby drawing the
distal end 39b further toward the proximal end 39a along the actuation strand 38, and causing the
expandable portion 36 to become tangled or otherwise collapsed as it remains in the expanded
configuration. It should be appreciated that additional tension induced in the second portion 43
of the actuation strand, or the end of the actuation strand 38 that is attached to the second anchor,
can bias the anchor 22 toward the second anchor, thereby approximating the gap 24c¢ as

described above.
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[0096] When the anchor 22 illustrated in Fig. 2A defines the first anchor 22a illustrated
in Figs. 1A-B and the anchor 22 illustrated in Fig. 2B defines the second anchor 22b illustrated
in Figs. 1A-B, first portion 41 of the actuation strand 38 of the first anchor 22a receives the
actuation force F, and the second portion 43 of the actuation strand 38 of the second anchor 22b
can receive the actuation force F. The second portion 43 of the actuation strand 38 of the first
anchor 22a can be attached to the first portion 41 of the actuation strand 38 of the second anchor
22b. Thus, tension induced in the actuation strands 38 of the first and second anchors 22a and
22b due to the application of the actuation force to the actuation strands 38 causes the first and
second anchors 22a and 22b to actuate from the first configuration to the expanded
configuration. As described in more detail below, it should be appreciated that either or both of
first and second portions 41 and 43 of the actuation strand 38 of the first anchor 22a can receive
the actuation force F, either or both of the first and second portions 41 and 43 of the actuation
strand 38 of the first anchor 22a can be attached to the actuation strand 38 of the second anchor
22b (either integrally or separately attached), either or both of first and second portions 41 and
43 of the actuation strand 38 of the second anchor 22b can receive the actuation force F, and
either or both of the first and second portions 41 and 43 of the actuation strand 38 of the second
anchor 22b can be attached to the actuation strand 38 of the first anchor 22a (either integrally or
separately attached).

[0097] Tt should further be appreciated that actuation of the first and second anchors
22a and 22b can occur independent of tension that is induced in the actuation strands 38 across
the gap 24c. For instance, one of the anchors 22a and 22b can be actuated to its expanded
configuration, and the other of the anchors 22a and 22b can be actuated to its expanded
configuration. Continued application of force to the actuation portion 131 of either or both of the
actuation strands 38 can induce tension in the attachment portion 133 of the actuation strands 38
when the attached portions 133 of the actuation strands 38 are attached to each other.

[0098] Referring now to Fig. 2C, it should be appreciated that the actuation strand 38
can be barbed so as to facilitate movement of the actuation strand 38 through the openings 40
along an actuation direction that causes the expandable portion 36 to actuate from the first
configuration to the expanded configuration. Thus, the actuation strand 38 can define a ratchet
that allows for unidirectional movement of the actuation strand through the expandable portion
36 along the actuation direction, but prevents or limits movement of the actuation strand 38
along a direction that is opposite the actuation direction.

[0099] The actuation strand 38 can comprise a monofilament, and in one embodiment

can be a quill suture. The actuation portion 131 of the actuation strand 38, which can be the
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second portion 43 as illustrated, can include a first at least one barb 61, such as a first plurality of
barbs 61, that each define a leading end 65 that defines a cam so as to facilitate movement of the
actuation strand 38 in the direction of the leading ends 65 (e.g., the actuation direction). Each of
the barbs 61 can further define a trailing end 67 that defines a catch so as to prevent movement
of the actuation strand 38 through the openings 40 along a direction opposite the actuation
direction.

[0100] The attachment portion 133 of the actuation strand 38, which can be the first
portion 41 as illustrated, includes first portion 41a that is configured to remain external to the
expandable portion 36 both prior to and during actuation of the expandable portion 36 from the
first configuration to the expanded configuration. The first portion 41a of the first portion 43 can
include a second at least one barb 69, such as a second plurality of barbs 69, that each defines a
leading end 65 that is oriented opposite the leading end 65 of each of the first plurality of barbs
61. Each of the second plurality of barbs 69 can further define a trailing end 67 that are oriented
opposite the trailing ends 67 of the first plurality of barbs 61. Accordingly, the trailing ends 67
of the first and second barbs 61 and 69, respectively, face each other. The trailing end 67 of each
of the second barbs 69 can define an engagement member that is configured to catch the anchor
body strand 44 so as to prevent movement of the actuation strand 38 through the openings 40 as
the actuation strand 38 travels along the actuation direction. The attachment portion 133 of the
actuation strand 38, which can be the first portion 41 as illustrated, further includes a second
portion that is disposed distal of the first select opening 45a and can also carry a plurality of the
first barbs 61.

[0101] Accordingly, during operation, when the actuation force F is applied to the
actuation portion 131 of the actuation strand 38, such as the second portion 43, the actuation
strand 38 travels through the openings 40. Each of the first plurality of barbs 61 is oriented so as
to define a ratchet that permits movement of the actuation strand 38 through the openings 40
along a direction that actuates the expandable portion 36 from the first configuration to the
expanded configuration. The actuation strand 38 translates through the openings 40 until the
trailing end 67 of one of the second barbs 69 catches the anchor body strand 44 at a location
proximate to the first select opening 45a, which can be the loop 31 that defines the proximal-
most opening 40. As the actuation force F is further applied to the actuation strand 38 while the
proximal end 39a of the expandable portion 36 is braced, the mated second barb 69 causes the
actuation strand 38 to move the expandable portion from the second select opening 45b toward

the first select opening 45a, thereby entangling or otherwise collapsing the expandable portion 36

20



WO 2012/096707 PCT/US2011/058071

and actuating the expandable portion 36 from the first configuration to the expanded
configuration.

[0102] Alternatively still, referring to Fig. 2D, the auxiliary strand 33 can define or
carry a sliding member 47 which can define an opening 49 disposed proximally with respect to
the expandable portion 36. In particular, the second portion 43 can be woven through a plurality
of the openings 40 and can further define the sliding member 47. In accordance with the
illustrated embodiment, the second portion 43 can terminate at the sliding member 47. The first
portion 41 can be woven through at least one of the openings 40, for instance through a plurality
of the openings 40, and can extend proximally through the opening 49 of the sliding member 47
so as to define the loop 53. Accordingly, the first and second portions 41 and 43 are slidably
coupled to each other. In accordance with one embodiment, the actuation strand 38 can be
configured as a woven strand that defines a plurality of openings including the opening 49.
Alternatively, the opening 49 can be cut, for instance laser cut, through the second portion 43.
During operation, the actuation force F can be applied to the first portion 41 when at least one of
the sliding member 47 and the expandable portion 36 is braced (for instance by the anatomical
structure 24 or a bracing tool) which decreases the size of the loop 53 and causes the expandable
portion 36 to ride along the actuation strand 38, for instance the second portion 43, as the
expandable portion 36 actuates from the first configuration to the expanded configuration. The
first portion 41 can further be attached to the actuation strand 38 of a second anchor. Thus, the
first portion 41 can define both the actuation portion 131 and the attachment portion 133.
Otherwise stated, the actuation strand can define an end, such as the portion 41 or the portion 43,
that can both receive the actuation force F and be attached to the actuation strand 38 of a second
anchor. In this regard, it should be appreciated that the fist portion 41 can define or carry the
sliding member 47 and the second portion 43 can define the actuation portion 131 and the
attachment portion 133.

[0103] For instance, referring to Fig. 2E, the first portion 41 can define or carry the
sliding member 47 as described above with respect to Fig. 2D. In accordance with the illustrated
embodiment, the first portion 41 can terminate at the sliding member 47. In particular, the
second portion 43 can be woven through a plurality of the openings 40 and extend proximally
from the anchor body 28 through sliding member 47. Accordingly, the first and second portions
41 and 43 are slidably coupled to each other.

[0104] Tt should thus be appreciated that the sliding member 47 can slidably couple the
actuation portion 131 of the actuation strand 38 (for instance the first portion 41 or the second

portion 43) with respect to the attachment portion 133 of the actuation strand 38 (for instance the
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other of the first portion 41 and the second portion 43). During operation, the actuation force F
can be applied to the actuation portion 131 when the sliding member 47 or the expandable
portion 36 is braced (for instance by the anatomical structure 24 or a bracing tool) which
decreases the size of the loop 53 and causes the expandable portion 36 to ride along the actuation
strand 38 as the expandable portion 36 actuates from the first configuration to the expanded
configuration.

[0105] Alternatively still, referring to Fig. 2F, the first portion 41 can extend through a
plurality of the openings 40 as described above and proximally out of the anchor body 28 so as to
define the actuation portion 131, and the second portion 43 can extend from the distal-most one
of the openings 40 that the second portion 43 extends through, and proximally out the anatomical
structure 24 without passing through any of the openings 40 or anywhere else in the anchor body
28. The second portion 43 can define the attachment portion 133 that can attach to an actuation
strand 38 of the anchor 22 and is configured to attach to another anchor 22. During operation,
when the actuation force F is applied to the actuation portion 131 of the actuation strand 38, such
as the first portion 41 in accordance with the illustrated embodiment, when the proximal end 39a
of the expandable portion 36 is braced (for instance by the anatomical structure 24 or a bracing
tool), the distal end 39b of the expandable portion 36 is drawn toward the proximal end 39a
along the portion of the actuation strand 38 that is woven through the openings 40, thereby
causing the expandable portion 36 to become tangled as it is actuated from the first configuration
to the expanded configuration.

[0106] Referring now to Figs. 2G and 4A, the anchor 22 can further include a any
suitable connector member 63 that can define a locking member 64 configured to selectively fix
the relative position of the slidable portions (e.g., the actuation portion 131 and the attachment
portion 133) of the actuation strand 38. The connector member 63 can be configured as a knot
66 or as any suitable alternatively constructed connector member 63 of the type described herein
or any suitable alternative connector member. The knot 66 can be defined by the actuation
strand 38 and can be disposed proximal with respect to the proximal end 30 of the anchor body
28. The actuation strand 38 can define a post end 68 of the knot 66 and a free end 70 of the knot
66 that is looped and knotted around the post end 68 such that the post end 68 is slidable with
respect to the free end 70 before the free end 70 is tightened about the post end 68 at the knot 66.
In accordance with the illustrated embodiment, the free end 70 can define a plurality of loops,
such as four loops 71A-D about the post end 68, though it should be appreciated that the free end
70 can define as many loops about the post end 68 as desired. The free end 70 of the actuation

strand 38 includes a static portion 70a that extends distally from the knot 66 and into the anchor
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body 28, and a free portion 70b that extends from the knot 66 and does not extend into the
anchor body 28.

[0107] The post end 68 can be defined by one of the first portion 41 and the second
portion 43, and the free end 70 can be defined by the other of the first portion 41 and the second
portion 43. In accordance with the illustrated embodiment, the post end 68 is defined by the
actuation portion 131, illustrated as the first portion 41, and the free end 70 is defined by the
second portion 43. Accordingly, the first portion 41 and the second 43 are slidably coupled to
each other such that the first portion 41 slides relative to the second portion 43. Thus, it should
be appreciated that the locking member 64 can further define the sliding member 47, and the
knot 66 can further be referred to as a sliding locking knot.

[0108] During operation, when the actuation force F is applied to the first portion 41,
the first portion 41 slides proximally with respect to the second portion 43 thereby reducing the
size of the loop 53 and actuating the anchor body 28 from the first configuration to the expanded
configuration. The free end 70, which can be defined by the second portion 43, can be tightened
so as to tighten the free end 70 about the post end 68, thereby locking the post end 68, defined by
the first portion 41, with respect to translation relative to the free end 70. When the free end 70
is tightened about the post end 68, thereby fixing the knot 66 about the post end 68, the free end
70 can define the attachment 133 of the actuation strand 38. Alternatively or additionally, once
the anchor body 28 has been expanded to the expanded configuration, the knot 66 can translate
distally along the post end 68, thereby decreasing the size of the loop 53 and actuating the
expandable portion 36 to the expanded configuration, and the knot 66 can subsequently be
tightened about the post end 68 so as to fix the decreased size of the loop 53 and in some
instances assist in retaining the anchor body 28 in the expanded configuration.

[0109] The construction of the knot 66 in accordance with one embodiment will now be
described with reference to Figs. 4A-E. As illustrated in Fig. 4A, the free end 70 defines a
plurality of sliding loops 71A-D about the post end 68 that are configured to slide along the post
end 68. At least one of the loops 71A-D, for instance the distal-most loops 71A and 71B as
illustrated, can further define locking loops that are configured to be tightened when a tightening
force F1 is applied to the free portion 70b, thereby tightening the free end 70 about the post end
68 in the manner described above. As illustrated in Fig. 4B, the knot 66 is created by looping the
free end 70 about the post end 68 any of at least once such as twice along the same direction,
thereby creating at least one sliding loop 71A such as a pair of loops, for instance a first sliding
loop 71A and a second sliding loop 71B, about the post end 68. It should be appreciated that the

free end 70 can be looped about the post end 68 as many times as desired so as to create as many
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sliding loops 71 as desired. In accordance with the illustrated embodiment, the free end 70 is
translated distally as it is looped about the post end 68 such that the first loop 71A is disposed
proximally with respect to the second loop 71B. The free end 70 thus defines a free portion 70b
that extends proximally from the loops 71 and a static portion 70a that extends distally from the
loops 71, and can also define the second portion 43 of the actuation strand 38.

[0110] Next, referring to Fig. 4C, the free portion 70b of the free end 70 is tightened
while maintaining the post end 68 and the free strand 70a in tension so as to bring the sliding
loops 71A and 71B against each other. For instance, a distal tightening force can be applied to
the free portion 70b, thereby bringing the second loop 71B against the first loop 71A. Next, as
illustrated in Fig. 4D, the free portion 70b is again looped around the post end 68 in the same
direction as the sliding loops 71A and 71B, at a location proximal of the first sliding loop 71A,
so as to define a third sliding loop 71C. As the free portion 70b is looped the post end 68, a gap
73 is defined between the free portion 70b and the post end 68. The free portion 70b can then be
fed through the gap 73 such that the sliding loop 71C further defines a locking loop, and the free
portion 70b extends out from the sliding loop 71C. Next, referring to Fig. 4E, the free portion
70b can be tightened so as to bring the third sliding loop 71C against the immediately adjacent
and proximally spaced first sliding loop 71A, such that the free portion 70b extends out from the
gap 73.

[0111] As illustrated in Fig. 4F, the free portion 70b is again looped the post end 68 in
the same direction as the sliding loops 71A-C, at a location proximal of the third sliding loop
71C, so as to define a fourth sliding loop 71D. As the free portion 70b is looped the post end 68,
a gap 73ais defined between the free portion 70b and the post end 68. The free portion 70b can
then be fed through the gap 73 such that the fourth sliding loop 71D further defines a locking
loop, and the free portion 70b extends out from the fourth sliding loop 71D. Next, the free
portion 70b can be tightened so as to bring the fourth sliding loop 71D against the immediately
adjacent and proximally spaced third sliding loop 71C, as illustrated in Fig. 4A.

[0112] Tt be appreciated that the knot 66 can define any number of sliding loops 71,
such as at least one sliding loop 71 or a plurality of sliding loops 71. It should be further
appreciated that at least one up to all of the sliding loops 71 can further define locking loops 71
as desired. During operation, once the knot 66 has been created, the actuation force F can be
applied to the post end 68, which can define the actuation portion 131, illustrated as the first
portion 41, such that the expandable portion 36 of the anchor body 28 expands from the first
configuration to the expanded configuration. It should be further appreciated that the knot 66

can be disposed in an unlocked configuration whereby the post end 68 can translate through to
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the knot 66 relative to the loops 71 as the anchor body 28 expands. A locking force, which can
be a tensile force, can be applied to the free portion 70b so as to actuate the knot 66 to a locked
configuration. In particular, the locking loops 71 are tightened about the post end 68, preventing
the actuation portion 131 from translating through the knot 66. The free portion 70b of the free
end 70 can extend from the knot 66 as illustrated in Fig. 2G and define the attachment portion
133 of the actuation strand 38 that attaches the anchor body 28 to another anchor.

[0113] As illustrated in Fig. 2H, the free portion 70b, and thus the attachment portion
133, can define a connector member 63 that is configured to attach to an actuation strand of
another anchor, either directly or indirectly. In accordance with the illustrated embodiment, the
connector member 63 is configured as an eyelet 72 that is integral with the actuation strand 38.
Accordingly, because the actuation strand 38 extends from the expandable portion 36 of the
anchor body 28, it can also be said that the eyelet 72 likewise extends from the expandable
portion 36. Alternatively or additionally, the anchor body 28 can include an eyelet that extends
from the expandable portion 36, an eyelet 90 (see Figs. 8A-C) that also extends from the
expandable portion 36, or any alternatively constructed eyelet that extends, directly or indirectly,
from the expandable portion 36.

[0114] The attachment portion 133 can be defined by the free portion 70b of the
actuation strand 48 as illustrated in Fig. 2G can be fed through an eyelet of a second anchor
body, configured as the eyelet 72, the eyelet 84b, the eyelet 90, or any suitable alternatively
constructed eyelet that is attached, directly or indirectly, to the expandable portion of an anchor
body so as to attach the anchor body 28 to the second anchor body. In that regard, it should be
appreciated that the anchor assembly 20 can include at least one connector member 63 that is
configured to join more than one anchor together. The connector member 63 can be integral
with at least one of the actuation strands 38, or can be separate and attached to at least one of the
actuation strands 38.

[0115] Referring to Figs. SA-B, the eyelet 72 can be constructed by first folding the
free portion 70b over itself so as to define a folded portion 74 that extends from a first end, such
as a stem 76. The stem 76 thus extends between the knot 66 (see Fig. 2H) and the folded portion
74. The free portion 70b defines a second end, such as a terminal end 78, that extends from the
folded portion 74. The free portion 70b can be oriented such that the terminal end 78 can be
disposed adjacent the stem 76. The folded portion 74 can be looped over the stem 76 and the
terminal end 78 so as to define a loop 81, and can subsequently be fed under the stem 76 and the
terminal end 78, and through the loop 81 so as to define an eyelet knot 80 at a closure location

111 that closes the folded portion 78 and defines the eyelet 72. A tensile force can then be
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applied to the folded portion 78 so as to tighten the knot 80 and close the folded portion 74, such
that the stem 76 and the terminal end 78 extend from the knot 80, and the folded portion 74 also
extends from the knot and defines the eyelet 72. Thus, the eyelet 72 has a base that is defined,
for instance, by the knot 80, or can be defined by any alternative closure member.

[0116] For instance, referring to Fig. 5C, the terminal end 78 can be welded, for
instance heated or via an adhesive, to the stem 76 at the closure location 113 so as to close the
folded portion 74 and define the eyelet 72. The closure location 113 can define the base of the
eyelet 72. Alternatively still, referring to Fig. 5D, the terminal end 78 can be stitched to the stem
76 at the closure location 113 so as to close the folded portion 74 and define the base of the
eyelet 72. For instance, a strand, such as at least one suture strand 75, can be stitched through
the terminal end 78 and the stem 76 so as to join the terminal end 78 to the stem 76. Thus, it
should be appreciated that the terminal end 78 can be attached to the stem 76 in any known
manner so as to define the eyelet 72, such that a strand, such as an actuation strand, of another
anchor 22 or a connection strand can be fed through the eyelet 72 and apply a force, for instance
an approximation force, to the eyelet 72 as described above with respect to Figs. 1A-B. The
approximation force can be sufficient so as to approximate a gap 24c¢ that is disposed between
the anchor bodies 28 as illustrated in Figs. 1A-B.

[0117] While the actuation strand 38 can be separate or non-integral from the substrate
42 of the anchor body 28 and attached to the anchor body 28 as described above, it should be
appreciated that the actuation member 37 can alternatively be integral with the anchor body 28.
Thus, the actuation strand 38 can alternatively be integral with the substrate 42, such as the
anchor body strand 44, and thus also therefore integral with the expandable portion 36.

[0118] For instance, Referring now to Figs. 6A-C, the actuation strand 38 can be
defined by one of the first and second end portions 52 and 54 of the anchor body strand 44,
which can be configured as described above with respect to Figs. 3A-C, or otherwise configured.
Thus, the actuation strand 38 can be integral with the anchor body 28, and thus integral with the
expandable portion 36. In accordance with the illustrated embodiment, the first end portion 52
that extends proximally from the anchor body 28 defines the actuation strand 38, and the second
end portion 54 that extends distally from the anchor body 28 can be terminated at a location
proximate to the anchor body 28, for instance proximate to corresponding distal end 39b of the
expandable portion 36, such that the second end portion 54 has a length insufficient to attach the
anchor body 28 to an anchor body of a second anchor.

[0119] While the first end portion 52 of the anchor body strand 44 can be terminated at

a location proximate to the proximal-most loop 57 of the loops 31 as described above with
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reference to Figs. 3A-C, the first end portion 52 can alternatively define the actuation strand 38
that extends distally from the proximal end 39a of the expandable portion 36, and can be woven
through, and thus extend through, at least one select opening 45a of the openings 40 that is
spaced distally from the proximal end 39a of the expandable portion 36. The select opening 45a
can be the distal-most opening 40b as illustrated, or can alternatively be one of the intermediate
openings 40c. The actuation strand 38 can be extended through the select opening 45a so as to
define a loop 53, including first and second portions 41 and 43. For instance, the first portion 41
can extend from the first portion 52 distally to the first select opening 45a. The second portion
43 can extend from the first select opening 45a proximally out the anchor body 28 and out the
anatomical structure 24. For instance, in accordance with the illustrated embodiment, the second
portion 43 can be woven through, and thus extend through, at least one of the openings 40 such
as a plurality of select openings 40 that can be disposed between the proximal end 39a and the
select opening 45a. For instance, the second portion 43 of the actuation strand 38 can be woven
through at least one of the intermediate openings such as a plurality of the intermediate openings
40c. The second portion 43 can extend out the expandable portion 36 of the anchor body 28
through the second select opening 45b of the openings 40, which can be the proximal-most
opening 40a, for instance of the proximal-most stopper knot 46.

[0120] Thus, a tensile force F, which can be a proximally directed force, applied to the
actuation strand 38, for instance at the first portion 41, when the expandable portion 36, such as
the proximal end 39a, is braced, causes the expandable portion 36 to move from the first
configuration to the expanded configuration. The first portion 41 can thus define the actuation
portion 131 of the integral actuation strand 38. In particular, the expandable portion 36 slides
along the actuation strand 38, for instance along the second portion 43, as it collapses along the
direction of elongation 35 from the first distance D1 to the second distance D2 along the
direction of elongation 34. As the expandable portion 36 collapses along the actuation strand 38,
the expandable portion 36 can become entangled or otherwise deformed in the second direction
as it travels along the second portion 43, thereby causing the expandable portion 36 to expand in
the second direction 35 from the initial maximum thickness T1 to the expanded maximum
thickness T2 that is greater than the initial maximum thickness T1. The first portion 41 can then
be terminated, for instance cut and singed at a location proximate to the anchor body 28, or can
alternatively define an attachment portion 133 that can be attached to a second anchor, for
instance joined to a complementary connector member of the second anchor in any desired

manner as described herein. Thus, it should be appreciated that the first portion 41 that extends
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out the anatomical structure 24 from the anchor body 28 can define at least one of or both of the
actuation portion 131 and the attachment portion 133.

[0121] Alternatively, as illustrated in Figs. 7A-B, the anchor 22 can be constructed as
described above with respect to Figs. 6A-C, however the second end portion 54 of the anchor
body strand 44 can extend from the distal end 39b of the expandable portion 36 a sufficient
distance so as to define the attachment portion 133 that is configured to attach to a second anchor
so as to attach the anchor 22 to the second anchor. For instance, the attachment portion 133 can
attach to an anchor strand of the second anchor. The attachment portion 133 can be integral with
the anchor strand of the second anchor, or the anchor assembly 20 can include a connector that
attaches the attachment portion 133 to the second anchor, such as the actuation strand of the
second anchor. The connector can be integral with at least one or both of the actuation strand 38
and the actuation strand of the second anchor, or can be separate and attached to at least one or
both of the actuation strand 38 and the actuation strand of the second anchor. During operation,
the actuation force F can be applied to the first portion 41, which can define the actuation portion
131 as described above. It should be appreciated that the actuation force F can be at least
partially counterbalanced by the attachment portion 133, which defined by the second portion 43
in the illustrated embodiment. Furthermore, as described above with respect to Fig. 1D, the
opposed first and second ends of the actuation strand 38 (which can be defined by the actuation
portion 131 and the attachment portion 133, respectively) can be tied, stitched, or otherwise
secured to another anatomical structure 27, thereby inducing tension in the actuation strand 38
and securing the auxiliary structure 25 between the actuation strand 38 and the anatomical
structure 24.

[0122] Referring now to Fig. 8A, and as described above, the anchor body 28 can
include an eyelet 90 that extends from the expandable portion 36. In accordance with the
illustrated embodiment, the eyelet 90 can be disposed at the distal end 32 of the anchor body 28
when the expandable portion 36 is in the first configuration. The eyelet 90 can be constructed as
described herein, or can alternatively comprise a select one of the loops of the anchor body 28,
for instance a loop that might be larger than one or more of the other loops defined by the anchor
body 28. The anchor 22 can include an auxiliary strand 33 that can define an actuation strand 38
configured to actuate the anchor 22 between the first configuration and the expanded
configuration in the manner described above when the anchor is implanted at the target
anatomical structure 24.

[0123] The auxiliary strand 33 can define first and second portions 41 and 43, and a

connection location such as a fold 86 that is disposed between and integrally attached between
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the first and second portions 41 and 43. The fold 86 can extend through the eyelet 90, so as to
attach the auxiliary strand 33 to the eyelet 90, such that the first and second portions 41 and 43
extend proximally from the eyelet 90 through at least a select opening 45 such as a plurality of
select openings 45 of the openings 40 when the expandable portion 36 is in the first
configuration. The select openings 45 can include at least one intermediate opening 40c, and can
further include the proximal-most opening 40a. The auxiliary strand 33 can further be tied or
otherwise attached to the eyelet 90 if desired. In accordance with the illustrated embodiment, the
first and second portions 41 and 43 extend through a plurality of select openings 45 of the
openings 40, and further extend through the same openings 40. For instance, the first and second
portions 41 and 43 can extend through every other opening 40 along the proximal direction from
the eyelet 90, every third opening 40 along the proximal direction from the eyelet 90, every
opening 40 along the proximal direction from the eyelet 90, or can extend through the eyelets 40
in any regular repeating pattern or any irregular nonrepeating pattern as desired.

[0124] Referring to Fig. 8B, because the first and second portions 41 and 43 extend
through the same select openings 45 along the proximal direction from the eyelet 90, the first and
second portions 41 and 43 define a travel path for the eyelet 90 through the select openings 45
when the actuation force F is applied to the first and second portions 41 and 43. Accordingly, as
the first and second portions 41 and 43 of the auxiliary strand 33 travel proximally through the
select openings 45 of the anchor body 28 in response to the applied actuation force F, the eyelet
90 travels with the actuation member 38 through the select openings 45 as the expandable
portion actuates from the first configuration to the expanded configuration. As a result, as
illustrated in Fig. 8C, the auxiliary strand 38 can travel a sufficient distance in response to the
applied actuation force F such that the loop 86 is disposed proximally with respect to the
expandable portion 36 when the expandable portion 36 is in the expanded configuration.
Accordingly, the eyelet 90 also extends proximally from the expandable portion 36 when the
expandable portion 36 is in the expanded configuration.

[0125] The eyelet 90 can thus define a connector member 63 of the anchor body 28,
and thus the anchor 22, that is configured to attach to a second anchor, either directly (for
instance via a connector member that is integral with the second anchor), or indirectly (for
instance via at least one connector member that is separate or non-integral from and attached to
the second anchor). In accordance with one embodiment, the eyelet 90 can receive a strand that
attaches the anchor 22 to the second anchor. For instance, the received strand can be the
actuation strand of the second anchor, or a connector strand that attaches, directly or indirectly,

the actuation strand of the second anchor to the eyelet 90.
29



WO 2012/096707 PCT/US2011/058071

[0126] The anchor body 28 can be constructed in any manner as desired, for instance
by creating the eyelet 90 and further by creating the expandable portion 36 in any suitable
manner as desired. Thus, the anchor body strand 44 can be tied in a knot so as to define the
eyelet 90, or welded, stitched, or otherwise attached to itself so as to define the eyelet 90.

[0127] In accordance with one embodiment, referring to Figs. 9A-B generally, the
anchor body strand 44 can be folded and stitched through itself so as to define a loop 91, and first
and second segments 92a and 92b, respectively, that extend from opposed sides of the loop 91.
The tip of a needle 94 can be inserted through the first segment 92a so as to define a first channel
that extends through the first segment 92a. The second segment 92b can be fed through the
eyelet of the needle 94 at the trailing end of the needle 94. The needle 94 can then be translated
forward through the first segment 92a such that the second segment 92b is drawn through the
channel in the first segment 92a as created by the needle 94, thereby closing the loop 91 as
illustrated in Fig. 9B and defining a first stitch 93. The loop 91 extends distally from the first
stitch 93. As illustrated in Fig. 9C, the second segment 92b can be translated in opposite
directions through the first segment 92a so as to adjust the size of the loop 91 as desired. In
accordance with one embodiment, the loop 91 can be adjusted to a length of approximately Smm
when pulled taught as illustrated in Fig. 9C.

[0128] Next, referring to Figs. 9D-E, the anchor body strand 44 can be stitched through
itself a second time. For instance, the tip of the needle 94 can be driven through both segments
92a and 92b of the anchor body strand 44 at a location distal of the first stitch 93, thereby
creating second and third channels that extend through the first and second segments 92a and
92b, respectively, at a location distal of the first stitch 93. As illustrated in Fig. 9E, the second
segment 92b can be fed through the eyelet of the needle 94, and the needle 94 can then be
translated forward through the second and third channels such that the second segment 92b is
drawn through itself at one side of the loop 91, and further drawn through the first segment 92a
at the opposite side of the loop 91 so as to define a second stitch 95 at a location distal of the first
stitch 93. The first and second stitches 93 and 95 can define a base of the loop 91. The second
segment 92b further defines a loop 96 that extends from the first and second stitches 93 and 95.
It is appreciated that the size of the loop 91is therefore decreased, for instance by approximately
Imm, after the second stitch 95 is created.

[0129] Referring to Figs. 9F-G, the anchor body strand 44 can be tied in a knot 97 at
the first and second stitches 93 and 95 to fix the size of the loop 91, which defines the eyelet 90.
For instance, the second segment 92b can define a free end 92¢ that extends from the third

channel of the second segment 92b through the loop 96, and is subsequently tightened so as to
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define the knot 97. Thus, the knot 97 is disposed at the base of the loop. It should be
appreciated that the second segment 92b can be stitched through the loop 91 as many times as
desired prior to creating the knot 97 so as to fix the loop 91. Thus, it should be appreciated that
the eyelet 90 can be created by stitching the anchor body strand 44 through itself so as to create
at least one stitch, for instance two stitches, thereby define a loop, and subsequently tying a knot
97 about the base of the loop so as to fix the eyelet 90.

[0130] One method of constructing the expandable portion includes braiding the
actuation strand 44 as will now be described with reference to Figs. 10A-H. For instance as
illustrated in Fig. 10A, one end of the anchor body strand 44 includes the eyelet 90 having a base
that is defined, for instance, by the knot 97 or any alternative closure member, such as the
closure members illustrated in Figs. SA-D. The anchor body strand 44 thus defines a first or
proximal end portion 52 that defines the eyelet 90 and the second segment 92b, and a second or
distal end portion 54 that extends from the eyelet 90 and can include the first segment 92a.

[0131] The method of constructing the expandable portion 36 of the anchor body 28
generally includes the step of braiding the second end portion 54 distally so as to define a
plurality of similarly constructed loops 99 defining respective openings 40 that are spaced
substantially along the direction of elongation 34 as illustrated in Fig. 8A. It should be
appreciated that if the loops 99 and respective openings 40 are spaced along a direction that has a
directional component along the direction of elongation 34, the loops 99 and openings 40 can be
said to be spaced substantially along the direction of elongation 34. Each of the loops 99 can
define respective ones of the plurality of openings 40 as described above. For instance, as
illustrated in Fig. 10A, the method can further include the step of looping the second end portion
54 through a first prior loop, such as the eyelet 90, so that the second end portion 54 defines a
first new loop, such as a first loop 99a that extends between the knot 86 and the eyelet 90. The
first loop 99a defines a respective opening 40, and includes a first segment 101a and a second
segment 101b. The first segment 101a of the first loop 99a extends from the knot 97, and the
second segment 101b extends distally from the first segment 101a so as to define the first loop
99a. The second end portion 54 can define a free end 100 that extends distally from the second
segment 101b, such that the free end 100 of the second end portion 54 and the first loop 99a are
on opposite sides of the eyelet 90.

[0132] Next, as illustrated in Fig. 10B, the second end portion 54 can be folded so as to
define a second new loop, such as a second loop 99b that defines a respective opening 40 and
includes a first segment 103a and a second segment 103b. The second loop 99b can be pulled

through a second prior loop, which can be defined by the first loop 99a, such that the first
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segment 103a is disposed proximally with respect to the second segment 103b. Alternatively,
the free end 100 can be fed through the first loop 99a in a first direction, folded so as to define
the second loop 99b, and fed back through the first loop 99a in a second direction that is opposite
the first direction. Accordingly, the first segment 103a extends from the eyelet 90, and the
second segment 103b extends from the first segment 103a so as to define the second loop 99b.
The free end 100 of the second end portion 54 extends distally from the second segment 103D,
such that the free end 100 of the second end portion 54 and the second loop 99b are on opposite
sides of the first loop 99a. As illustrated in Fig. 10C, tension can be applied to the first segment
103a of the second loop 99b, which causes the size of the first loop 99a to decrease and tighten
about the second loop 99Db.

[0133] Next, as illustrated in Fig. 10D, the second end portion 54 is again folded so as
to define a new loop, such as a third loop 99c, that defines an opening 40 and includes a first
segment 105a and a second segment 105b. The third loop 99¢ can be pulled through the opening
40 of a prior loop, such as the second loop 99b, such that the first segment 105a is disposed
proximal with respect to the second segment 105b. Alternatively, the free end 100 can be fed
through the second loop 99b in a first direction, folded so as to define the third loop 99¢, and fed
back through the second loop 99b in a second direction that is opposite the first direction.
Accordingly, the first segment 105a extends from the first loop 99a, and the second segment
105b extends from the first segment 105a so as to define the third loop 99¢. The free end 100 of
the second end portion 54 extends distally from the second segment 105b, such that the free end
100 of the second end portion 54 and the third loop 99¢ are on opposite sides of the second loop
99b. Referring to Fig. 10E, the first segment 105a is tightened, which causes the size of the
second loop 99b to decrease and tighten about the third loop 99c.

[0134] Next, as illustrated in Fig. 10F, the second end portion 54 can again be folded so
as to define a new loop, such as a fourth loop 99d, that defines a respective opening 40 and
includes a first segment 107a and a second segment 107b. The fourth loop 99d can be pulled
through the opening 40 of a prior loop, such as the third loop 99¢, such that the first segment
107a is disposed proximally with respect to the second segment 107b. Alternatively, the free end
100 can be fed through the third loop 99¢ in a first direction, folded so as to define the fourth
loop 99d, and fed back through the third loop 99¢ in a second direction that is opposite the first
direction. Accordingly, the first segment 107a extends from the second loop 99b, and the second
segment 107b extends from the first segment 107a so as to define the fourth loop 99d. The free
end 100 of the second end portion 54 extends distally from the second segment 107b, such that

the free end 100 of the second end portion and the fourth loop 99d are on opposite sides of the
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third loop 99¢. Referring to Fig. 10G, the first segment 107a is tightened, thereby causing the
size of the third loop 99¢ to decrease and tighten about the fourth loop 99d.

[0135] Thus, the method of creating the expandable portion 36, and thus the anchor
body 28, can include repeated method steps of creating a prior loop, folding the second end
portion 54 such that a subsequent loop 99 is disposed on one side of the prior loop and an end
portion extends from the subsequent loop 99 on an opposite side of the prior loop, and applying
tension to the first segment of the subsequent loop 99 so as to reduce the size of the prior loop.
The method steps can be repeated so as to create as many loops 99 as desired, depending for
instance on the desired length and expandability of the resulting anchor body 28 as illustrated in
Fig. 10H. Once the final loop 99 has been created, the free end 100 of the second end portion 54
can be fed through the final loop and tightened so as to define a knot that closes the distal end
39b of the expandable portion 36. The remainder of the second end portion 54 can then be
terminated at a location proximate to the distal end 39b of the expandable portion 36, or can
extend proximally from the expandable portion so as to define an actuation strand 38 that is
integral with the anchor body 28 and can be woven through select openings 40 as described
above with respect to Figs. 6A-7B, or can alternatively define an integral connector strand that is
configured to attach the anchor 22 to another anchor. It should be appreciated that the final loop
99 can be devoid of an opening 40 in accordance with the illustrated embodiment. In one
embodiment, the expandable portion 36 can include fifteen loops 99 each having an opening 40.
In another embodiment, the expandable portion 36 can include eighteen loops 99 each having an
opening 40. In still another embodiment, the expandable portion 36 can define eight openings
40.

[0136] While the anchor body 22 includes the expandable portion 36 and the eyelet 90
that can be constructed as described above, it should be appreciated that the expandable portion
36 and the eyelet 90 can be created using any suitable alternative method. For instance, the
anchor body strand 44 can alternatively be braided in any alternative manner as desired so as to
define the anchor body 28 having an expandable portion 36 that is configured to be actuated
from the first configuration to the expanded configuration as described herein. Additionally, the
expandable portion 36 can be created from the anchor body strand 44, the eyelet 90 can be
fabricated from a strand that is separate or non-integral from the anchor body strand 44, and the
eyelet 90 can be attached to the expandable portion 36, for instance using an adhesive, a splice, a
knot, or any suitable alternative attachment. Thus, the eyelet 90 can be integral with the anchor
body strand 44, and thus integral with the expandable portion 36, or can be separate or non-

integral from and attached to the actuation portion 36. Furthermore, while the loops 56 of the
33



WO 2012/096707 PCT/US2011/058071

expandable portion 36 can be constructed from the same anchor body strand 44, and thus are
integral with each other in accordance with the illustrated embodiment, the expandable portion
36 can be include two or more anchor body strands that alone and/or in combination define
braided segments or loops 56 that can be joined, for instance stitched (see Fig. 5C), welded (see
Fig. 5D), tied, spliced, or otherwise attached together.

[0137] Referring now to Figs. 11A-B, the auxiliary strand 33 can extend through the
eyelet 90, and can further extend through at least a select opening 45 of the openings 40, such as
a plurality of select openings 40, when the expandable portion 36 is in the first configuration.
For instance, one of the first and second portions 41 and 43 of the auxiliary strand 33 can be fed
through the eyelet 90. A needle, such as the needle 94 can be fed through the select openings 40
that have been identified as openings 40 that the auxiliary strand 33 is to extend through. The
select openings 40 can be defined by any one or more, up to all, of the openings 40 of the
expandable portion 36. For instance, the needle 94 can extend distally through the opening 40 of
the second loop 99, and every fourth subsequent loop 99. The first and second portions 41 and
43 can be fed through the eye of the needle 94, and the needle 94 can be translated proximally
through the expandable portion 36, thereby weaving the first and second portions 41 and 43
proximally from the eyelet 90 through at least one of the openings 40, such as each of the select
openings 45. Once the eye of the needle 94 has passed through the expandable portion 36, the
first and second portions 41 and 43 can be subsequently removed from the needle 94 as
illustrated in Fig. 8A.

[0138] Referring now to Figs. 10H and 11A-B, each of at least a plurality of the
openings 40 up to all of the openings 40 is divided so as to define a first portion 102a and a
second portion 102b adjacent the first portion 102a substantially along the second direction and
separated by a strand 104 that extends through the opening 40 and is integral with the anchor
body strand 44. In accordance with one embodiment, the first and second portions 41 and 43
extend alternatingly through a select one of the first and second portions 102a and 102b through
the select openings 45 sequentially. Furthermore, the first and second portions 41 and 43 extend
through the same portions 102a and 102b. For instance, the first and second portions 41 and 43
extend through a the same first one of the first and second portions 102a and 102b of the first
select opening 45, through the same second one of the first and second openings 102a and 102b
of the second select opening, and continue to alternate between the first and second portions
102a and 102b of the sequentially subsequent select openings.

[0139] Referring again to Figs. 8A-C, it should be appreciated that the first and second

portions 41 and 43 of the auxiliary strand 33 are attached to the eyelet 90, extend from the eyelet
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90 through the same openings 40, extend through the same portions 102a and 102b of the
openings 40, and extend out the anchor body 28, for instance proximally out the anchor body 28,
and out the target anatomical location. Accordingly, the auxiliary strand 33, and in particular the
first and second portions 41 and 43, define a travel path for the eyelet 90 when an actuation force
F is applied to the auxiliary strand 33, and in particular to at least one of the first and second
portions 41 and 43. Thus, at least one or both of the first and second portions 41 and 43 can
define the actuation portion 131, and at least one or both of the first and second portions 41 and
43 can define the attachment portion 133. Accordingly, when the actuation force F is applied to
at least one of the first and second portions 41 and 43 while the proximal end 39a of the
expandable portion 36 is braced with respect to the actuation force F, the eyelet 90 travels
proximally through the expandable portion 36, which causes the expandable portion 36 to actuate
from the first configuration to the expanded configuration. The actuation force F can be applied
to the auxiliary strand 33 until the eyelet 90 extends proximally from the expanded actuation
body 36.

[0140] As will be described in more detail below, the eyelet 90 can define a connector
member 63 that is configured to attach the anchor 22, directly or indirectly, to an to a second
anchor. For instance, the auxiliary strand 33 of the anchor 22 can be attached, to the second
anchor. For instance, the auxiliary strand 33 can be integral or separate from and attached to the
actuation strand of the second anchor, directly or indirectly, or can alternatively be attached
directly to the anchor body of the second anchor, for instance if the actuation strand is removed
from the second anchor after the second anchor has been actuated from the first configuration to
the expanded configuration. Alternatively, the auxiliary strand 33 can be removed from the
anchor 22 and another strand, for instance an auxiliary strand of another anchor, can be inserted
into the eyelet 90 so as to attach the anchor 22 to the other anchor and provide an actuation
strand when the anchor 22 is implanted in the anatomical structure as described in more detail
below.

[0141] Referring now to Figs. 12A-C, and as generally described above with respect to
Figs. 1A-B, the anchor assembly 20 can include first and second anchors 22a and 22b. The first
anchor 22a includes a first anchor body 28a that extends substantially along the direction of
elongation 34 and defines a first plurality of openings 40a that extend through the first anchor
body 28a. The first anchor 22a further includes a first actuation strand 38a that extends through
at least one of the openings 40a, such as a plurality of the openings, and is configured to receive
an actuation force F that causes the first anchor body 28a to actuate from the first configuration

to the expanded configuration in the manner described above. The first actuation strand 38a can
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be separate from and attached to, for instance woven through, the first anchor body 28a as
described, for instance, with respect to Figs. 2A-H, or can be integral with the first anchor body
28a as described above with respect to Figs. 6A-C.

[0142] The second anchor 22b includes a second anchor body 28b that extends
substantially along the direction of elongation 34 and defines a second plurality of openings 40b
that extend through the second anchor body 28b. The second anchor 22b further includes a
second actuation strand 38b that extends through at least one of the openings 40b, such as a
plurality of the openings, and is configured to receive an actuation force F that causes the second
anchor body 28b to actuate from the first configuration to the expanded configuration in the
manner described above. The second actuation strand 38b can be separate from and attached to,
for instance woven through, the second anchor body 28b as described above with respect to Figs.
2A-H, or can be integral with the second anchor body 28b as described above with respect to
Figs. 6A-C.

[0143] Both the first anchor 22a and the second anchor 22b can include respective first
and second anchor bodies 28a and 28b that include respective first and second expandable
portions 36a and 36b that are configured to actuate from a first configuration to a second
expanded configuration as described above. Both the first and second anchors 22 and 22b
further include respective first and second actuation members 37a and 37b, such as actuation
strands 38a and 38b.

[0144] In accordance with the embodiment illustrated in Figs. 12A-B, the first and
second actuation strands 38a and 38b are integral with the respective first and second anchor
bodies 28a and 28b, and separate from, or non-integral with, each other. In accordance with
other embodiments, the first and second actuation strands 38a and 38b are illustrated as separate
from and attached to the respective first and second anchor bodies 28a and 28b (see Figs. 14A-
D). In accordance with still other embodiments, one of the first and second actuation strands 38a
and 38b is integral with the respective anchor body and the other of the first and second actuation
strands 38a and 38D is separate from and attached to the respective anchor body (see Figs. 20A-
B). In accordance with embodiments whereby the first and second actuation strands 38a and 38b
are illustrated and described as integral with the respective first and second anchor bodies 28a
and 28Db, it should be appreciated that the first and second actuation strands 38a and 38b can
alternatively be separate from and attached to the respective first and second anchor bodies 28a
and 28b, unless otherwise indicated. Furthermore, in accordance with embodiments whereby the
first and second actuation strands 38a and 38b are illustrated and described as separate from and

attached to the respective first and second anchor bodies 28a and 28Db, it should be appreciated
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that the first and second actuation strands 38a and 38b can alternatively be integral with the
respective first and second anchor bodies 28a and 28b, unless otherwise indicated. In accordance
with still other embodiments, it should be appreciated that the first and second actuation strands
38a and 38b can be defined by a single auxiliary strand, and thus can be integral with each other
(See, for instance, Figs. 19A-B). The auxiliary strand can be woven through both of the anchor
bodies 28a and 28b, or can be woven through one of the anchor bodies and integral with the
other of the anchor bodies.

[0145] With continuing reference to Fig. 12C, the anchor assembly 20 can include at
least one connector member 63 that is configured to join the anchors 22 and allow a biasing force
to be applied to at least one of the anchors 22a and 22b that draws the anchors 22a and 22b
together, thereby approximating the anatomical defect 24. The connector member 63 can be
integral with one or both of the first and second anchors 22a and 22b, for instance integral with
one or both of the first and second actuation strands 38a and 38b. At least one or both of the
actuation strands, or a connector strand that can be attached to, for instance, the eyelet 90 (see,
c.g., Figs. 9A-9C) or any suitable alternative eyelet after the actuation strand 38 has been
removed from the eyelet 90, is configured to receive an approximation force AF that biases at
least one of the first and second anchors 22a and 22b toward the other so as to approximate the
gap 24c.

[0146] As described above, each of the first and second anchor bodics 28a and 28b can
be implanted at respective first and target anatomical locations 24a and 24b that are disposed, for
instance, on opposite sides of an gap 24c as illustrated in Fig. 12A. Each of the first and second
actuation strands 38a and 38b can receive an actuation force F substantially along the direction
of clongation 34 that causes the respective first and second anchor bodies 28a and 28b, and in
particular the respective expandable portions 36a and 36b, to actuate from the first configuration
to the expanded configuration so as to fix the first and second anchor bodies 28a and 28b at the
respective first and second target anatomical locations 24a and 24b.

[0147] Referring now to Fig. 12B, once the first and second anchor bodies 28a and 28b
are secured to the respective first and second target anatomical locations 24a and 24b, an
approximation force AF can be applied to at least one or both of the first and second actuation
segments 38a and 38b substantially along a direction toward the other of the respective first and
second anchor bodies 28a and 28b, which can also be toward the respective gap 24c. Thus the
approximation force AF can have a directional component that is toward the other of the
respective first and second anchor bodies 28a and 28b, for instance can be directed purely toward

the other of the first and second anchor bodies 28a and 28b. Likewise, the approximation force
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AF can have a directional component that is directed toward the gap 24c, for instance directed
purely toward the gap 24c. Accordingly, the approximation force AF biases at least one or both
of the anchor bodies 28a and 28b toward the other of the anchor bodies 28a and 28b to respective
biased positions that to approximate the gap 24c.

[0148] Referring again to Fig. 12C, the connector member 63 that can define at least
one of a sliding member 47 and a locking member 64 that attaches the first and second connector
actuation strands 38a and 38b together, for instance at a junction 125. Thus, it should be
appreciated that the at least one of the sliding member 47 and locking member 64 can likewise
attach the first actuation strand 38a to the second actuation strand 38b. In accordance with one
embodiment, the connector member 63 can attach the first and second actuation strands 38a and
38b after the first and second actuation strands 38a and 38b have been put under tension so as to
maintain the gap 24c in an approximated state. The connector member 63 can be actuated to the
locked configuration so as to prevent or resist separation of the first and second anchors 22a and
22b that would cause the gap 24c to open from the approximated state. Alternatively or
additionally, the connector member 63 can attach the first and second actuation strands 38a and
38b to each other prior to applying the approximation force AF to the actuation strands 38a and
38D, and placing the actuation strands 38a and 38b under tension, and therefore prior to
approximating the gap 24c.

[0149] Referring now to Fig. 13A, in accordance with one embodiment, the connector
member 63 can define a splice 134 in the form of a stitch lock 177 whereby at least a first
segment of a strand, for instance of suture, also referred to as a first strand segment 179a that is
elongate along a corresponding first central axis 183a is woven into, or through, a second
segment of a strand, for instance of a suture, also referred to as a second strand segment 179b
that is elongate along a corresponding second central axis 183b. The first and second strand
segments 179a and 179b can be made from any suitable suture material as described herein,
including polyester, ultra high molecular weight polyethylene, nylon, silk, or the like. Thus, the
first strand segment 179a defines a first end 185a, which can be a free end that defines an
actuation end configured to receive a tensile force, that extends out from a first side of the stitch
lock 177. The first strand segment further defines a second end 187a, which can be a grounded
end, extends out from a second side of the stitch lock 177 opposite the first side, such that the
stitch lock 177 is disposed between the first end 185a and the second end 187a. The second end
187a of the first strand segment 179a can define an attachment location that can be attached to
any first structure 189a as desired. Similarly, the second strand segment 179b defines a first end

185b, that extends out from a first end of the stitch lock 177, and a second end 187b that can
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extend out from a second end of the stitch lock that is opposite the first end. The stitch lock 177
is thus disposed between the first end 185b and the second end 187b. The second end 187b of
the second strand segment 179b can be attached to a second structure 189b, and the first end
185b of the second strand segment 179b can be attached to a brace structure 203, so as to induce
tension in the second strand segment 179b.

[0150] Tt should be appreciated that the first, second, and brace structures 189a-b and
203 can be configured as any suitable structure as desired, including any anatomical structure or
any auxiliary structure that, for instance, can be attached to an anatomical structure. For
instance, at least one up to all of the first, second, and brace structures 189a-b and 203 can be
configured as one of the anchor bodies 28 of the type described herein. Thus, a stitch lock
assembly 191 can include the first strand segment 179a that is configured to attach to the first
structure 189a, and the second strand segment 179b that is configured to attach to the second
structure 189b and the brace structure 203, whereby the first and second strand segments 179a-b
define at least one stitch lock 177 constructed in any manner described herein. In accordance
with certain embodiments, the stitch lock assembly 191 can include the structures 189a-b and
203 attached to the respective first and second strand segments 179a-b.

[0151] Tt should be appreciated that the structures 189a-b and 203 can be configured as
anchor bodies as described above, or can alternatively be configured as any structure as desired.
For instance at least one or both of the first and second structures can be defined by the human
anatomy, such as a bone or soft tissue, including an annulus, or can be any alternatively structure
as desired. Furthermore, the first and second structures can be integral with each other or
separate from each other as desired. The first and second strand segments 179a and 179b can be
attached to the respective structures 189a-b and 203 so as to be substantially translatably attached
to (either separately attached or integral with) the structures 189a-b and 203 as illustrated, such
that the strand segments 179a-b are fixed to the structures 189a-b and 203, or can be attached in
any suitable alternative manner as desired.

[0152] The present inventors were surprised to discover that the stitch lock 177 is
configured to iterate between an unlocked configuration and a locked configuration. When the
stitch lock 177 is in the unlocked configuration, the first strand segment 179a is able to translate
through the second strand segment 179b along a first direction that biases the first and second
structures 189a and 189b toward each other. When the stitch lock 177 is in the locked
configuration, the stitch lock 177 prevents the first strand segment 179a from translating through
the second strand segment 179b along a second direction opposite the first direction that would

allow the first and second structures 189a and 189b to separate from each other, even when the
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stitch lock 177 is constructed having a short length. Once the stitch lock 177 has been actuated
from the unlocked configuration to a locked configuration, the stitch lock 177 prevents the first
strand segment 179a from translating through the second strand segment 179b along both the
first and second directions. For instance, the locked stitch lock 177 prevents the first strand
segment 179a from translating through the second strand segment 179b whether a static load
tensile load is applied the fixed end 187a of first strand segment 179a, or a cyclical load is
applied to the fixed end 187a of the first strand segment 179a during normal anatomical function.

[0153] As will be described in more detail below in accordance with certain
embodiments, at least one up to all of the first and second structures 189a-b and 203 can be
configured as anchor bodies of any of the types described herein. When the first and second
structures 189a-b are configured as first and second anchor bodies 28a-b respectively, translation
of the first strand segment 179a through the second strand segment 179b along the first direction
can draw the first and second anchors bodies 28a and 28b toward each other so as to approximate
the gap 24c. Prevention of the first strand segment 179a from translating through the second
strand segment 179b along the second direction maintains the gap 24c in the approximated state
and prevents the gap 24c¢ from opening. The present inventors have found that conventional
sliding knots, such as those commonly known as hangman’s knots, noose knots, and inside
clinch knots, allow at least one of the stands to slide in both a first direction and a second
direction that is opposite the first direction, which could thus allow the gap 24c¢ to re-open once
approximated.

[0154] The stitch lock 177 can be constructed as a woven construct whereby the first
strand segment 179a defines a plurality of woven segments 193 that are woven at least into, for
instance through, the second strand segment 179b. For instance, the first strand segment 179a
can be woven at least into the second strand segment 179b along a direction from the first end
185b of the second strand segment 179b toward the second end 187b of the second strand
segment 179b (e.g., away from the corresponding first structure 189a). Alternatively, the first
strand segment 179a can be woven at least into the second strand segment 179b along a direction
from the second end 187b of the second strand segment 179b toward the first end 185b of the
second strand segment 179b.

[0155] With continuing reference to Fig. 13 A, the first strand segment 179a defines a
first woven segment 193a that extends at least into, for instance through, the second strand
segment 179b along a first direction having a first directional component. For instance, the first
woven segment 193a can extend into a first side 195a of the second strand segment 179b at an

entry location 197a of the second strand segment 179b, and can further extend through the
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second strand segment 179b so as to exit from a second side 195b of the second strand segment
38 at an exit location 197b of the second strand segment 179b. The first strand segment 179a
can define a second woven segment 193b that extends at least into, for instance through, the
second strand segment 179b at a location spaced from the first woven segment 193a along the
second central axis 183b of the second strand segment 179b. The second woven segment 193b
can extend at least into, for instance through, the second strand segment 179b along a second
direction having a second directional component that is opposite the first directional component
of the previous, or first, woven segment. Thus, the second direction can be opposite the first
direction or otherwise angularly offset with respect to the first direction. For instance, in one
embodiment, the second woven segment 193b can extend along the second direction into the
second side 195b of the second strand segment 179b so as to define the corresponding entry
location 197a, and can further extend through the second strand segment 179b so as to exit from
the first side 195a of the second strand segment 179b at the corresponding exit location 197b.
Alternatively, the exit location 197b of at least one or more of the woven segments 193 can be
disposed on the same side as the corresponding entry location 197a. The entry location 197a of
the second woven segment 193b can be spaced from the entry location 197a of the first woven
segment 193a along the second central axis 183b of the second strand segment 179b in a
direction from the second end 187a toward the first end 185a of the first strand segment 179a.

[0156] Thus, the first strand segment 179a defines a plurality of woven segments 193
that can each be defined by the first strand segment 179a at a location between adjacent entry
locations 197a. The first strand segment 179a can define as many woven segments 193 as
desired, such as greater than one. At least one up to all of the woven segments 193 extend
through the second strand segment 179b along a respective direction that includes a directional
component that is opposite the directional component of an adjacent one of the woven segments
193. It should be further appreciated that the woven segments 193 can cross the plane that
includes the second central axis 183b of the second strand segment 179b, and can furthermore
cross the second central axis 183b of the second strand segment 179b. The entry locations 197a
of at least one up to all of the woven segments 193 can be spaced from the entry locations 197a
of adjacent ones of the woven segments 193 along a direction substantially parallel to the second
central axis 183b of the second strand segment 179b.

[0157] Furthermore, the exit location 197b at least one up to all of the woven segments
193 can be spaced from the corresponding entry location 197a along the second central axis 183b
of the second strand segment 179b as desired. Alternatively or additionally, the exit location

197b of at least one up to all of the woven segments 193 can be aligned with the corresponding
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entry location 197a with respect to the central axis 183b of the second strand segment 179b.
Thus, it should be appreciated that the first central axis 183a of the first strand segment 179a can
define any angle as desired with respect to the second central axis 183b of the second strand
segment 179b as desired at the exit location 197b, between and including approximately 0
degrees and approximately 180 degrees, including approximately 90 degrees. For instance, the
first central axis 183a of the first strand segment 179a can define an angle of approximately zero
degrees (or approximately 180 degrees) with respect to the second central axis 183b of the
second strand segment 179b when the first strand segment 179a extends substantially along the
second central axis 183b as the first strand segment 179a is disposed in the second strand
segment 179b. The first strand segment 179a can exit the second strand segment 179b at the
same side of the second strand segment 179b in which it entered, or in an opposite side of the
second strand segment 179b in which it entered.

[0158] It should be further appreciated that the angle defined at the entry location 197a
of a given woven segment 193 can be the same angle or a different angle that is defined at the
corresponding exit location 197b. Thus, the woven segments 193 can be symmetrically arranged
along the length of the second strand segment 179b, or can be asymmetrically arranged along the
length of the second strand segment 179b. In accordance with one embodiment, the first and
second sides 185a-b, and thus the entry location 197a and the exit location 197b of a given
woven segment 193, can be disposed on opposite sides of a plane that includes the second central
axis 183b of the second strand segment 179b. Adjacent woven segments 193 can extend through
the second strand segment 179b at locations spaced from each other at any distance as desired
along the second central axis 183b of the second strand segment 179b, for instance between and
including approximately 0 mm and approximately 3 mm.

[0159] In accordance with the illustrated embodiment, the first strand segment 179a can
extend substantially straight through the second strand segment 179b so as to define the stitch
lock 177, and the second strand segment 179b can be kinked so as to define folded segments
between adjacent entry locations 197a, and thus also between adjacent exit locations 197.

During operation, when the tension in the second strand segment 179D is at a first level of
tension less than a threshold tension level defined by the stitch lock 177, the stitch lock 177 is in
an unlocked configuration whereby the first strand segment 179a can translate through the
second strand segment 179b, for instance along a direction from the second end 187a toward the
first end 185a. When the tension in the second strand segment 179b reaches a second level of
tension that is greater than the threshold tension level defined by the stitch lock 177, the stitch

lock 177 actuates to a locked configuration whereby the first strand segment 179a is prevented
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from translating through the second strand segment 179b, for instance along a direction from the
second end 187a toward the first end 185a.

[0160] For instance, referring to Figs. 13B-C, when a tensile force is applied to the first
and second ends 185b and 187b, thus placing the second strand segment 179b in tension, the
second strand segment 179b applies a compressive force CF to at least one up to all of the woven
segments 193 of the fist strand segment 179a. The compressive force CF can be applied to the
first strand segment 179a along a direction substantially perpendicular to the first central axis
183a of the first strand segment 179a or angularly offset with respect to the central axis 183a. As
the compressive force CF increases, frictional engagement between the first and second strand
segments 179a and 179b likewise increases, which resists movement of the first strand segment
179, for instance at the woven segments 193, through the second strand segment 179b. It should
be appreciated that the cumulative compressive force CF applied by the second strand segment
179b to the first strand segment 179a can be directly proportional to the number of woven
segments 193 defined by the first strand segment 179a. Thus, as the number of woven segments
193 of the stitch lock 177 increases, the compressive force CF increases at a given tension of the
second strand segment 179b. When the second strand segment 179D is in tension at a level of
tension at the stitch lock 177 that is at least substantially equal to a threshold level of tension
defined by the stitch lock 177, the locked configuration of the stitch lock 177 causes the
compressive force CF to prevent the first strand segment 179a from translating relative to the
second strand segment.

[0161] In accordance with the illustrated embodiment, as the stitch lock 177 actuates to
the locked configuration, the stitch lock 177 inverts as illustrated in Figs. 13B-C, whereby the
second actuation strand 179b straightens to a substantially straight configuration (for instance,
more straight than when in the stitch lock 177 is in the unlocked configuration) and the first
actuation strand 179a becomes kinked about the first actuation strand 179b (for instance more
kinked than when the stitch lock 177 is in the unlocked configuration).

[0162] When the second strand segment 179D is in tension at a first level that is less
than a threshold level of tension (which includes a circumstance where the second strand
segment is not in any tension, such that the first level of tension is zero), the stitch lock 177 is in
an unlocked configuration, such that woven segments 193 of the first strand segment 179a can
travel through the second strand segment 179b, for instance along a first direction from the
second end 187a to the first end 185a when a tensile force is applied to the first end 185a, such
that the first end 185a translates away from the stitch lock 177. Thus, it should be appreciated

that the stitch lock 177 defines a sliding member that permits the first strand segment 179a to
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translate through the second strand segment 179b when the stitch lock 177 is in the unlocked
configuration.

[0163] Once the tension of the second strand segment 179b at the stitch lock 177
increases from the first level of tension to a second level of tension that is at least substantially
equal to the threshold level of tension, the stitch lock 177 transitions to the locked configuration,
such that the compressive force CF of the second strand segment 179b about the first strand
segment 179a provides a locking force that produces a frictional engagement between the first
and second strand segments 179a-b that prevents the woven segments 193 of the first strand
segment 179a from translating through the second strand segment 179b at the stitch lock 177,
both along the first direction, and along the second direction opposite the first direction from the
first end 185a toward the second end 187a, such that the first end 185a is prevented from
translating toward the stitch lock 177. It should thus be appreciated that the stitch lock 177 can
define a locking member that prevents the first strand segment 179a from translating through the
second strand segment 179b when the stitch lock is in the locked configuration.

[0164] Referring now to Fig. 13D, the stitch lock assembly 191 can further include a
tension relief instrument 199. For instance, if it is desired to further translate the first strand
segment 179a through the second strand segment 179b along the second direction after the stitch
lock 177 has been locked, the tension relief instrument 199 can releasably attach to the, for
instance abut, the second strand segment 179b so as to decrease the tension of the second strand
segment 179b at the stitch lock 177 to a level that is less than the threshold level. For instance,
the tension relief instrument 199 can include a handle 199a and an engagement member 199b
that extends from the handle 199a. The engagement member 199b is configured to operably
engage the stitch lock 177 so as to decrease the tension of the second strand segment 199b to a
level less than the threshold level of tension. In accordance with one embodiment, the
engagement member 199 can releasably abut the second strand segment 179b at a location 201
adjacent the stitch lock 177, and the handle 199a can be actuated so as to translate the location
201 toward the stitch lock 177 so as to decrease the level of tension in the second strand segment
179b at the stitch lock 177, which allows the woven segments 193 of the first strand segment
179a to travel through the second strand segment 179b, for instance along the first direction or
the second direction. Thus, the tension relief instrument 199 can apply a compressive force to
the second strand 179b of the stitch lock 177 while a tensile force is applied to the first end 185a
of the first strand segment 179a so as to allow the first strand segment 179a to travel through the
second strand segment 179b at the stitch lock 177. Once the first strand segment 179a has

translated a desired distance, the tension relief instrument 199 can be disengaged from both the
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first strand segment 179a and the second strand segment 179b. If the tension in the second
strand segment 179b is greater than the threshold level once the tension relief instrument has
been disengaged from the second strand segment, the compressive force applied by the second
strand segment 179b against the first strand segment 179a prevents the woven segments 193 of
the first strand segment 179a from translating through the second strand segment 179b at the
stitch lock 177 as described above.

[0165] During operation, the second strand segment 179b can be placed in tension at a
level that is substantially equal to the threshold level of tension. The tension relief instrument
199 can be coupled to the stitch lock 177 so as to release tension in the second strand segment
179D to a level less than the threshold level of tension, and a tensile force can be applied to the
first or free end 185a of the first strand segment 179a so as to cause the first strand segment 179a
to translate relative to the second strand segment 179b. As the first strand segment 179a
translates relative to the second strand segment 179Db, the first structure 189a is drawn along a
direction that can be defined by the central axis 183b of the second strand segment 179b at the
stitch lock 177. Thus, when the central axis 183b of the second strand segment 179b extends
along a direction that includes a directional component toward the second structure 189b (for
instance when the central axis 183 at the stitch lock 177 defines a direction that is oblique to the
central axis 183 at the second end 187b), the first structure 189a can move along a direction
toward the second structure 189b. If the central axis 183b of the second strand segment 179b
extends substantially perpendicular to the second end 187b of the second strand segment 179b,
the first structure 189a can move along a direction tangential to the second structure 189b.

[0166] Referring now to Fig. 12C, the connector member 63 can define at least a first
stitch lock 177 that is defined by the first and second actuation strands 38a and 38b. The stitch
lock 177 can be constructed after the anchors 22a and 22b have been implanted into the
respective target anatomical locations 24a and 24b before they are expanded or after they have
been expanded. Alternatively still, stitch lock 177 can join the anchors 22a and 22b, and the
anchor assembly 20 can be packaged and provided to the surgeon, such that the anchors 22 and
22b are pre-connected with the stitch lock 177 prior to inserting the anchor bodies 28a and 28b
into the respective target anatomical locations 24a and 24b.

[0167] The first strand segment 179a of the first stitch lock 177 can be defined by one
of the first and second actuation strands 38a and 38b, and the second strand segment 179b of the
first stitch lock 177 can be defined by the other of the first and second actuation strands 38a and
38b. In accordance with the illustrated embodiment, the first strand segment 179a is defined by

the first actuation strand 38a, and the second strand segment 179b is defined by the second
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actuation strand 38b. Furthermore, the first structure 189a is defined by the first anchor body
28a, and the second structure 189b is defined by the second anchor body 28b. Alternatively, the
first strand segment 179a can be defined by the second actuation strand 38b, and the second
strand segment 179b can be defined by the first actuation strand 38a. In accordance with the
illustrated embodiment, the first actuation strand 38a is woven at least into, for instance through,
the second actuation strand 38b at the stitch lock 177 along a direction from the second anchor
body 28b toward the first anchor body 28a. Alternatively, the second actuation strand 38b can be
woven at least into, for instance through, the first actuation strand 38a at the stitch lock 177
along a direction from the first anchor body 28a toward the first anchor body 28b.

[0168] During operation, once the anchor bodies 28a and 28b have been inserted into
the respective first and second target anatomical locations 24a and 24b and expanded from their
respective first configurations to their respective second configurations, a tensile approximation
force AF can be applied to the first ends of the first and second segment strands 38a and 38b,
which biases the corresponding anchor bodies 28a and 28b, and the corresponding first and
second target anatomical locations 24a and 24b, toward the stitch lock 177. Because the stitch
lock 177 is disposed between the first and second anchor bodies 28a and 28b, the approximation
force AF draws the anchor bodies 28a-b, and the corresponding target anatomical locations 24a
and 24b, toward each other so as to approximate the gap 24c. Once first actuation strand 38a,
which defines the second strand segment 179b in accordance with the illustrated embodiment, is
placed in tension, for instance between the anchor body 28a and the brace structure 203, at a
level that is substantially equal to the threshold level of tension ,the first actuation strand 38a,
which defines the first strand segment 179a in accordance with the illustrated embodiment, is
prevented from translating through the second actuation strand 38b at the stitch lock 177 both in
a first direction that would further draw the first anchor body 28a toward the second anchor body
28b, and in a second direction that would allow the first anchor body 28a to separate with respect
to the second anchor body 28b. Thus, if it is further desired to draw the anchor bodies 28a-b
toward each other, the tension relief instrument 199 (see Fig. 13C) can engage the second
actuation strand 38b in the manner described above so as to reduce the tension in the first
actuation strand at the stitch lock 177 to a level that is less than the threshold level, thereby
allowing the first actuation strand 38a to translate through the second actuation strand 38b along
the first direction as described above. The brace structure 203 can be disposed in a third
anatomical location, or can be configured as a third anatomical location, or can be disposed at the

target location 24.
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[0169] It should be further appreciated that the first and second actuation strands 38a-b
can define a second stitch lock that is spaced from the first stitch lock as desired. For instance,
the first stand segment of the second stitch lock can be defined by the actuation strand that
defines the second strand segment 179b of the first stitch lock 177, and the second strand
segment of the second stitch lock can be defined by the actuation strand that defines the first
strand segment 179a of the first stitch lock 177. Alternatively, the first stand segment of the
second stitch lock can be defined by the actuation strand that defines the first strand segment
179a of the first stitch lock 177, and the second strand segment of the second stitch lock can be
defined by the actuation strand that defines the second strand segment 179b of the first stitch
lock 177.

[0170] While the stitch lock 177 has been illustrated above with respect to Figs. 12A-C
as being defined by first and second actuation strands 38a and 38b that are integral with the
respective first and second anchor bodies 28a and 28b, it should be appreciated that the stitch
lock 177 can alternatively be defined by first and second actuation strands 38a and 38b that are
separate from each other, and also separate from, and connected to, the respective first and
second anchor bodies 28 and 28b.

[0171] For instance, referring now to Figs. 14A-B, the anchor assembly 20 can include
a first auxiliary strand 33a that defines the first actuation strand 38a, and a second auxiliary
strand 33b that defines the second actuation strand 38b and is separate from the first auxiliary
strand 33a. The first strand segment 177a can be defined by the second actuation strand 38b, and
the second strand segment 177b can be defined by the first actuation strand 38a. Accordingly,
the first and second attachment portions 133a and 133b can be separate from each other. The
anchor assembly 20 can include at least one connector member, such as first and second
connector members 63a-b that can attach the actuation portions 131a and 131b to the respective
attachment portions 133a and 133b as described above. For instance, the first and second
connector members 133a and 133b can be configured as knots 66 that define sliding members
and locking members, for instance as described above with respect to Figs. 2C and 2F. The
anchor assembly 20 can further include at least one connector member, such as a pair of third
and fourth connector members 63c-d, that are configured to attach the actuation strands 38a and
38b, such as the attachment portions 133a and 133b, and thus the first and second anchors 22a
and 22b, to each other.

[0172] In accordance the illustrated embodiment, the third and fourth connector
members 63¢ and 63d can be configured as respective first and second stitch locks 177a and

177b, defined by the first and second auxiliary strands 33a and 33b, that join the first structure
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189a that is configured as the first anchor body 28a to the second structure 189b that is
configured as the second anchor body 28b. For instance, the first attachment portion 133a
extends from the first connector member 63a toward the second connector member 36b, and thus
also extends toward the second attachment portion 133b. Likewise, the second attachment
portion 133b extends from the second connector member 63b toward the first connector member
36a, and thus also extends toward the first attachment portion 133a.

[0173] In accordance with the illustrated embodiment, the first stitch lock 177a is
defined by the first and second actuation strands 38a and 38b, such that the second actuation
strand 38b, for instance at the second attachment portion 133b, defines the first strand segment
179a, and the first actuation strand 38a, for instance at the first attachment portion 133a, defines
the second strand segment 179b. Thus, the second attachment portion 133b, is woven at least
into, such as through, the first actuation strand 38a, and in particular the first attachment portion
133a, so as to define the first stitch lock 177a in the manner described above. The second
attachment portion 133b can define the woven segments of the first stitch lock 177a. In
accordance with the illustrated embodiment, the second attachment portion 133b is woven
through the first attachment portion 133a along a direction from the second end of the first
attachment portion 133a toward the first end of the first attachment portion 133a, and thus also
along a direction from the first anchor body 28a toward the second anchor body 28b. It should
be appreciated, however, that the second attachment portion 133b can be woven through the first
attachment portion 133a along a direction from first end of the first attachment portion 133a
toward the second end of the first attachment portion 133a, and thus also along a direction from
the second anchor body 28b toward the first anchor body 28a. The second attachment portion
133b can exit the first attachment portion 133a so as to define a second terminal portion 135b.

[0174] In accordance with the illustrated embodiment, the second stitch lock 177b that
defines the fourth connector member 63d is defined by the first and second actuation strands 38a
and 38b, such that the first actuation strand 38a, for instance at the first attachment portion 133a,
defines the first strand segment 179a, and the second actuation strand 38b, for instance at the
second attachment portion 133b, defines the second strand segment. Thus, the first actuation
strand 38a, for instance at the first attachment portion 133a, is woven at least into, such as
through, the second actuation strand 38b, for instance at the second attachment portion 133b, so
as to define the second stitch lock 177b. The first attachment portion 133a can define the woven
segments of the second stitch lock 177b. In accordance with the illustrated embodiment, the first
attachment portion 133a is woven through the second attachment portion 133b along a direction

from the second end of the second attachment portion 133b toward the first end of the second
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attachment portion 133Db, and thus also along a direction from the second anchor body 28b
toward the first anchor body 28a. It should be appreciated, however, that the first attachment
portion 133a can be woven through the second attachment portion 133b along a direction from
the second end of the second attachment portion 133b toward the first end of the second
attachment portion 133Db, and thus also along a direction from the first anchor body 28a toward
the second anchor body 28b. The first attachment portion 133a can exit the second attachment
portion 133b so as to define a first terminal portion 135a.

[0175] In accordance with the illustrated embodiment, the first and second stitch locks
177a and 177b can define a loop 181 that defines an area. The loop 181 is closed by the first and
second stitch locks 177a and 177b. When at least one or both of the first strand segments 179a
are placed in tension and translated through the respective strand segments 179b, the loop 181
decreases in size, thereby decreasing the area until tension is induced in the second strand
segments 179b at a level that is substantially equal to the threshold tension level that causes the
respective stitch locks 177a-b to actuate to their respective locked configurations.

[0176] The first terminal portion 135a is spaced from the second terminal portion 135b.
For instance, the second terminal portion 135b can be disposed closer to the first anchor body
28a than the first terminal portion 135a, and the first terminal portion 135a can be spaced closer
to the second anchor body 28b than the second terminal portion 135b, though it should be
appreciated that the first and second terminal portions 135a and 135b can be spaced in so as to
define any suitable spatial relationship with respect to each other and the first and second anchor
bodies 28a and 28b as desired. For instance, the anchor assembly 20 can further include any
suitable connector member, such as a stitch lock 177, that attaches the first and second terminal
portions 135a and 135b together.

[0177] During operation, the first and second knots 66a-b can be in respective unlocked
configurations such that application of the actuation force F to each of the first and second
actuation portions 131a-b causes the respective first and second anchor bodies 28a-b to actuate
from the first configuration to the expanded configuration. Next, a tensile locking force can be
applied to the first and second attachment portions 133a-b so as to lock the first and second knots
66a-b in the manner described herein.

[0178] In accordance with the illustrated embodiment, referring to Figs. 14C-D, the
approximation force AF is applied to the first and second terminal portions 135a-b of the first
and second actuation strands 38a and 38b. When the approximation force AF is applied to the
second terminal portion 135b, the second attachment portion 133b of the second actuation strand

38b translates through the first attachment portion 133a of the first actuation strand 38a at the at
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the first stitch lock, thereby decreasing the size of the loop 181. Tt should be appreciated that the
first and second structures 189a and 189b are attached to the respective first and second strand
segments 79a and 79b at the respective attachment locations of the second strand segments 79a
and 79D at locations spaced from, and thus outside, the loop 181. Thus, the loop 181 can be
disposed between the respective attachment locations and thus between the first and second
structures 189a-b. When the approximation force AF is applied to the first terminal portion
135a, the first attachment portion 133a of the first actuation strand 38a through the second
attachment portion 133b of the second actuation strand 38b at the second stitch lock 177b. The
approximation force AF induces tension in the first and second actuation strands 38a and 38b so
as to apply the locking force to the free portions 70b of the knots 66 of the respective first and
second connector members 63a and 63b, thereby actuating the knots 66 to the locked
configurations. Thus, the approximation force AF can define the locking force for the knots 66.

[0179] Furthermore, the tension induced in the first and second actuation strands 38a
and 38b biases at least one or both of the first and second anchors 22a and 22b toward the other,
thereby approximating the gap 24c. It should be appreciated that when the tension induced in the
first actuation strand 38a, for instance at the first attachment portion 133a, is substantially equal
to the threshold level of tension in response to application of the approximation force AF to the
respective first terminal portion 135a, the first stitch lock 177a can actuate to the locked
configuration, whereby the first attachment portion 133a applies a compressive force to the
second attachment portion 133b. The compressive force prevents the second attachment portion
133b from further translating through the first attachment portion 133a at the first stitch lock
177a. Similarly, when the tension induced in the second actuation strand 38b, for instance at the
second attachment portion 133b, is substantially equal to the threshold level of tension in
response to application of the approximation force AF to the respective second terminal portion
135Db, the second stitch lock 177b can actuate to the locked configuration, whereby the second
attachment portion 133b applies a compressive force to the first attachment portion 133a. The
compressive force prevents the first attachment portion 133a from further translating through the
second attachment portion 133b at the second stitch lock 177b.

[0180] While each of the first and second connector members 63a and 63a is
configured as a knot 66, whereby one of the first and second actuation strands 38a-b is tied to the
other of the first and second actuation strands 38a-b, it should be appreciated that the first and
second connector members 63a and 63b can be configured as stitch locks that are configured to
attach the first and second actuation portions 131a-b to the respective first and second attachment

portions 133a-b.
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[0181] Referring now to Figs. 15A-B, the anchor assembly 20 can include first and
second connector members 63a and 63b configured as first and second knots 66a and 66b that
attach the actuation portions 131a-b to the corresponding attachment portions 133a-b in the
manner described above with respect to Figs. 14A-D. Furthermore, as described above, the third
and fourth connector members 63c-d can be defined by the second actuation strand 38b, and can
be configured as an eyelet, for instance the eyelet 72 of the type described above with respect to
Fig. 2H, though it should be appreciated that the eyelet can be alternatively constructed in
accordance with any embodiment described herein or any suitable alternative embodiment

[0182] In particular, the anchor assembly 20 can include at least one connector member
that 66 is attached between the first and second actuation strands 38a and 38b. For instance, the
at least one connector can be configured as a fifth connector member 63¢ can include at least one
connector strand, such as a first connector strand 59a and a second connector strand 59b that are
attached to each other and further attached between the first and second actuation strands 38a
and 38b. Thus, it can be said that the anchor assembly 20 can include at least one connector
strand 59 that is configured to be attached, directly or indirectly, to at least one of or both of the
first and second actuation strands 38a and 38b, respectively. For instance, in accordance with the
illustrated embodiment, the first connector strand 59a is directly attached to the first actuation
strand 38a and the second connector strand 59b is directly attached to the second actuation strand
38b. In accordance with the illustrated embodiment, the first and second connector strands 59a-b
are attached to the respective eyelets 72 of the first and second actuation strands 38a-b, which
define sliding members 47 that allow the first and actuation strands 59a-b to slide relative to the
respective actuation strands 38a-b as described above. Thus, the first connector strand 59a is
indirectly attached to the second actuation strand 38b via the second connector strand 59b, and
the second connector strand 59b is indirectly attached to the second actuation strand 38b via the
second connector strand 59a. While the connector members 63¢ and 63d are integral with the
respective actuation strands, it should be appreciated that the connector members 63¢ and 63d
can alternatively or additionally be integral with the respective connector strands 59a and 59b. It
should be further appreciated that the anchor assembly 20 can include an auxiliary connector
member 77 that is separate from and attached between the first connector strand 59a and the first
actuation strand 38a, and an auxiliary connector member 77 that is separate from and attached
between the second connector strand 59b and the second actuation strand 38b.

[0183] Thus, the anchor assembly 20 can include at least strand that is configured to
attach, directly or indirectly, the first and second anchors 22a and 22b, including the respective

first and anchor bodies 28a and 28b, including the respective first and second expandable
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portions 36a and 36b, to each other across the gap 24c. The at least one strand can be the
actuation strand of at least one or both of the anchors 22a and 22b, or can be a strand that is
separate from the actuation strands 38a and 38b. For instance, it should be appreciated in some
embodiments that the actuation strands 38a and 38b can be removed after the anchor bodies 28a
and 28b have actuated from their first configurations to their expanded configurations, and at
least one connector member can be attached, directly or indirectly, to at least one or both of the
first and second anchor bodies 28a and 28b so as to attach the anchor bodies 28a and 28b across
the gap 24c.

[0184] In accordance with the illustrated embodiment, the anchor assembly 20 can
include at least one such as a plurality of connector members 63 configured as a respective at
least one stitch lock 177, such as a plurality of stitch locks 177 that can attach portions of the first
and second connector strands 59a and 59b to each other. In accordance with the illustrated
embodiment, the first connector strand 59a defines a first portion 120a and a second portion
121a, and the second connector strand 59b defines a first portion 120b and a second portion
121b. The at least one stitch lock 177 can attach at least one or both of the first and second
portions 120a and 121a of the first connector strand 59a to at least one or both of the first and
second portions 120b and 121b of the second connector strand 59b, thereby attaching the first
and second actuation strands 38a and 38b together, indirectly via the connector strands 59a-b.

[0185] In accordance with the illustrated embodiment, the first connector strand 59a is
folded through and thus extends through the eyelet 72 of the first actuation strand 38a so as to
define the first and second portions 120a and 121a of the first connector strand 59a that are
spaced from each other, such that the eyelet 72 of the first actuation strand 38a separates the first
and second portions 120a and 121a. Likewise, the second connector strand 59b is folded through
and thus extends through the eyelet 72 of the second actuation strand 38b so as to define the first
and second portions 120b and 121b of the second connector strand 59b that are spaced from each
other, such that the eyelet 72 of the second actuation strand 38b separates the first and second
portions 120b and 121b. The first and second portions 120a and 121a of the first connector
strand 59a extends toward the second anchor 22b, and the first and second portions 120b and
121b of the second actuation strand 38b extends toward the first anchor 22a. It should be
appreciated that either or both of the connector strands 59a and 59b can be integral with the
respective actuation strands 38a and 38b, and can extend through an eyelet of an anchor, such as
the eyelet 90 or any alternatively constructed eyelet as described herein.

[0186] The first and second connector strands 59a-b can be attached to cach other at

one or more locations via any suitable connectors of the type described herein. For instance, the
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first connector strand 59b can be woven through another strand, such as the second connector
strand 59D, so as to attach the first anchor 22a to the second anchor 22b. It should be appreciated
that, for instance in embodiments wherein the second actuation strand 38b does not define an
eyelet, the first connector strand 59a can be woven through the second actuation strand 38b so as
to attach the first and second anchors 22a-b. In accordance with the illustrated embodiment, the
first portion 120b of the second connector strand 59b can be woven or otherwise spliced through
the first portion 120a of the first connector strand 59a at two different locations so as to define
respective first and second stitch locks 177 a and 177b, and the first portion 120a of the first
connector strand 59a can be woven or otherwise spliced through the first portion 120b of the
second connector strand 59b at two different locations so as to define respective third and fourth
stitch locks 177c and 177d. Thus, it should be appreciated that the anchor assembly 20 can
include at least one such as a plurality of connector strands that can be attached to each other at
one or more locations. For instance, each of the plurality of connector strands can be attached to
cach other at one or more stitch locks, such as splices 177a-d.

[0187] In accordance with the illustrated embodiment, the first stitch lock 177a can be
defined by the first portion 120b of the second connector strand 59b and the first portion 120a of
the first connector strand 59a. In particular, the first strand segment 179a can be defined by the
first portion 120b of the second connector strand 59b, and the second strand segment 179b can
be defined by the first portion 120a of the first connector strand 59a. Accordingly, the first
portion 120b of the second connector strand 59b can be woven at least into, such as through, the
first portion 120a of the first connector strand 59a as many times as desired along a direction, for
instance away from the corresponding first anchor body 28a and toward the second anchor body
28b so as to define the first stitch lock 177a that attaches the first and second connector strands
59a-b, and thus also attaches the first and second anchors 22a-b. The first portion 120b of the
second connector strand 59b can exit the first portion 120a of the first connector strand 59a so as
to define a first terminal portion 141b of the second connector strand 59b.

[0188] The second stitch lock 177b can be defined by the second portion 121b of the
second connector strand 59b and the second portion 121a of the first connector strand 59a. For
instance, the first strand segment 179a of the second stitch lock 177b can be defined by the
second portion 121b of the second connector strand 59b, and the second strand segment 179b of
the second stitch lock 177b can be defined by the second portion 121a of the first connector
strand 59a. Accordingly, the second portion 121b of the second connector strand 59b can be
woven at least into, such as through, the second portion 121a of the first connector strand 59a as

many times as desired along a direction, for instance away from the corresponding first anchor
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body 28a and toward the second anchor body 28b so as to define the second stitch lock 177b that
attaches the first and second connector strands 59a-b, and thus also attaches the first and second
anchors 22a-b. The second portion 121b of the second connector strand 59b can exit the second
portion 121a of the first connector strand 59a so as to define a second terminal portion 141b’ of
the second connector strand 59b.

[0189] The first and second terminal portions 141b and 141b’ can define free ends of
the respective first strand segments 179a that are separate and spaced from each other, that is
detached from each other, or can alternatively be attached to each other, either directly or
indirectly via any suitable connector member 63 of the type described herein or any suitable
alternatively constructed connector member 63. For instance, in accordance with the illustrated
embodiment, the anchor assembly 20 can define a knot, such as the knot 66 of the type described
above, that is defined by the first and second terminal portions 141b and 141b’. For instance,
one of the terminal portions such as the first terminal portion 141b can define the post end 68 of
the knot 66, and the other of the ends such as the second terminal portion 141b’ can define the
free end of the knot 66. Thus, when the knot 66 is in the unlocked configuration, the first
terminal portion 141b is translatable with respect to the second terminal portion 141b’ through
the knot 66. The locking force can be applied to the free portion 70b, defined by the second
terminal portion 141b’, in the manner described herein so as to actuate the knot 66 to its locked
configuration such that the first terminal portion 141b is translatably fixed with respect to the
second terminal portion 141b’ through the knot 66.

[0190] The third stitch lock 177c can be defined by the first portion 120a of the first
connector strand 59a and the first portion 120b of the second connector strand 59b. For instance,
the first strand segment 179a of the third stitch lock 177¢ can be defined by the first portion 120a
of the first connector strand 59a, and the second strand segment 179b can be defined by the first
portion 120b of the second connector strand 59b. Accordingly, the first portion 120a of the first
connector strand 59a can be woven at least into, such as through, the first portion 120b of the
second connector strand 59b as many times as desired along a direction, for instance away from
the corresponding second anchor body 28b and toward the first anchor body 28a so as to define
the third stitch lock 177¢ that attaches the first and second connector strands 59a-b, and thus also
attaches the first and second anchors 22a-b. The first portion 120a of the first connector strand
59a can exit the first portion 120b of the second connector strand 59b so as to define a first
terminal portion 141a of the first connector strand 59a.

[0191] The fourth stitch lock 177d can be defined by the second portion 121a of the

first connector strand 59a and the second portion 121b of the second connector strand 59b. For
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instance, the first strand segment 179a of the fourth stitch lock 177d can be defined by the
second portion 121a of the first connector strand 59a, and the second strand segment 179b of the
fourth stitch lock 177d can be defined by the second portion 121b of the second connector strand
59b. Accordingly, the second portion 121a of the first connector strand 59a can be woven at
least into, such as through, the second portion 121b of the second connector strand 59b as many
times as desired along a direction, for instance away from the corresponding second anchor body
28b and toward the first anchor body 28a so as to define the fourth splice 134d that attaches the
first and second connector strands 59a-b, and thus also attaches the first and second anchors 22a-
b. The second portion 121a of the first connector strand 59a can exit the second portion 121b of
the second connector strand 59b so as to define a second terminal portion 141a’ of the first
connector strand 59a.

[0192] In accordance with the illustrated embodiment, the first and second strands 59a
and 59b define two pairs of stitch locks. The first pair includes stitch locks 177a and 177c, and
the second pair includes stitch locks 177b and 177d. The first and second strands 59a and 59b
define a first loop 181a between the first and second pairs of stitch locks, a second loop 181b
disposed between the stitch locks 177a and 177c¢ of the first pair of stitch locks, and a third loop
disposed between the stitch locks 177b and 177d of the second pair of stitch locks. During
operation, as the respective first strand segments 179a of the stitch locks 77a-d are translated
through the respective second strand segments 179b away from the respective structures 189a-b
(which define the first and second anchor bodies 28a and 28b in accordance with the illustrated
embodiment), the first, second, and third loops 181a-c decrease in size, thereby causing the
strands 59a and 59b to apply a force to the respective structures 189a and 189D that biases the
structures 189a and 189b toward each other.

[0193] The first and second terminal portions 141a and 141a’ can define free ends of
the respective first strand segments 179a that are spaced and separate from each other, that is
detached from each other, or can alternatively be attached to each other, either directly or
indirectly via any suitable connector member 63 of the type described herein or any suitable
alternatively constructed connector member 63. For instance, in accordance with the illustrated
embodiment, the anchor assembly 20 can define a knot, such as the knot 66 of the type described
above, that is defined by the first and second terminal portions 141a and 141a’. For instance, one
of the terminal portions such as the first terminal portion 141a can define the post end 68 of the
knot 66, and the other of the ends such as the second terminal portion 141a’ can define the free
end 70 of the knot 66. Thus, when the knot 66 is in the unlocked configuration, the first terminal

portion 141b is translatable with respect to the second terminal portion 141a’ through the knot
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66. The locking force can be applied to the free portion 70b, defined by the second terminal
portion 141a’, in the manner described above so as to actuate the knot 66 to its locked
configuration such that the first terminal portion 141a is translatably fixed with respect to the
second terminal portion 141a’ through the knot 66.

[0194] During operation, the first and second actuation strands 38a and 38b can each
receive a respective actuation force F that causes the anchor bodies 28a and 28b to actuate from
their respective first configurations to their respective expanded configurations when the knots
66a and 66b are in their respective unlocked configurations. The actuation force F can be
applied directly to the first and second actuation strands 38a and 38b at the respective first and
second actuation portions 131a and 131b as illustrated, or can be applied to the first and second
actuation strand 38a and 38b at a location upstream of the respective first and second connector
members 63a and 63b, respectively. The knots 66a-b can then be locked by applying a tensile
locking force to the respective attachment portions 133a-b of the actuation strands 38.
Alternatively, the tensile locking force can be applied by the approximation force AF, as will
now be described.

[0195] For instance, once the anchor bodies 28a and 28b have actuated to their
respective expanded configurations, each of the first and second terminal portions 141a and 141b
of the first and second connector strands 59a and 59b, respectively, can each receive an
approximation force AF that induces tension in the connector strands 59a and 59b, thereby
applying the approximation force AF to the actuation strands 38a and 38b and biasing at least
one or both of the anchors 22a-b, and thus the respective anchor bodies 28a-b toward the other to
a biased position so as to approximate the gap 24c. It should be appreciated that the tension
induced in the connector strands 59a and 59b further places the eyelet 72 in tension. Because the
eyelet 72 is defined by the respective attachment portions 133a-b, the tension induced in the
eyelet 72 creates a tensile force against the respective knots 66a-b that actuate the knots 66a-b to
their locking configurations.

[0196] Furthermore, because the first and second connector strands 59a-b are placed
under tension in response to application of the approximation forces AF, the first connector
strand 59a can apply a compressive force to the second connector strand 59b, for instance at the
first and second stitch locks 177a-b, so as to actuate the stitch locks 177a-b to their locked
configurations. In particular, the first portion 120a of the first connector strand 59a can apply a
compressive force to the first portion 120b of the second connector strand 59b at the first stitch
lock 177a, and the second portion 121a of the first connector strand 59a can apply a compressive

force to the second portion 121b of the second connector strand 59b at the second stitch lock
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177b. The compressive forces applied by the first connector strand 59a to the second connector
strand 59b can prevent translation of the second connector strand 59b with respect to the first
connector strand 59a at the respective splices 134a-b.

[0197] Additionally, the second connector strand 59b can apply a compressive force to
the first connector strand 59a, for instance at the third and fourth stitch locks 177¢-d, thereby
actuating the third and fourth stitch locks 177c-d to their respective locked configurations. In
particular, the first portion 120b of the second connector strand 59b can apply a compressive
force to the first portion 120a of the first connector strand 59a at the third stitch lock 177c, and
the second portion 121b of the second connector strand 59b can apply a compressive force to the
second portion 121a of the first connector strand 59a at the fourth stitch lock 177a, thereby
actuating the fourth stitch lock 177d to its locked configuration. The compressive forces applied
by the second connector strand 59b to the first connector strand 59a can reduce or prevent
translation of the first connector strand 59a with respect to the second connector strand 59b at the
respective splices 134c-d.

[0198] Once the gap 24c¢ has been approximated, the knot 66 that attaches the
respective first and second terminal portions 141a and 141a’ of the first connector strand 59a can
be actuated to its locked configuration, whereby the first and second portions 120a and 121a are
prevented from translating relative to each other through the knot 66. Likewise, the knot 66 that
attaches the respective first and second terminal portions 141b and 141b’ of the second connector
strand 59b can be actuated to its locked configuration, whereby the first and second portions
120b and 121b are prevented from translating relative to each other through the knot 66.

[0199] As described above, the anchor assembly 20 can include a connector member 63
that is attached between a first eyelet of the first anchor 22a and a second eyelet of the second
anchor 22b. At least one or both of the first and second eyelets can be constructed in accordance
with any suitable embodiment described herein or any suitable alternative embodiment. For
instance, as illustrated in Figs. 17A-18C, and 20A-B, at least one or both of the first and second
eyelets can be configured as eyelets 90 as described above with reference to Figs. 8A-11B.

[0200] As described with respect to Figs. 12A-15C, the first and second strand
segments 179a and 179b can be defined by two separate strands, which can be actuation strands
38a and 38b when the first and second structures 189a and 189b are configured as first and
second anchor bodies 28a and 28b. The actuation strands 38a and 38b can be integral with the
respective anchor bodies 28a and 28b, or can be separate from and attached to the respective
anchor bodies 28a and 28b. Furthermore, the first and second strand segments 179a and 179b

can be defined by connector strands that are attached to the respective first and second actuation
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strands 38a and 38b so as to attach the first and second actuation strands 38a and 38b to each
other.

[0201] Alternatively, referring now to Figs. 16A-E, at least one stitch lock 177 can be
defined by the first and second strand segments 179a and 179b that, in turn, are defined by a
common strand 175 that is looped around to define a loop 181, and woven to itself, such that the
first and second strand segments 179a and 179b are integral with each other, and the loop 181 is
closed by the stitch lock 177. In accordance with the illustrated embodiment, the first and
second strand segments 179a and 179b can define at least one loop 181 disposed between the
second end 187a of the first strand segment 179a, and the first end 185b of the second strand
segment 179b. Either or both of the ends 187a and 185b of the first and second strand segments
179a and 179b can be attached to the first structure 189a. In accordance with one embodiment,
the loop 181 is received by the first structure 189a such that first structure 189a is slidably
attached to the loop 181 such that as the loop 181 decreases, the common strand 175 causes the
structure 189 to be drawn toward the stitch lock 177, and thus toward the second end 187b of the
second strand segment 179b, which can be attached to the second structure 189b. It should be
further appreciated that as the loop 181 decreases in size, the second structure 189b can be drawn
toward the first structure 189a. Thus, it can be said that decreasing the size of the loop 181 can
draw at least one or both of the first and second structures 189a and 189b toward the other of the
first and second structures 189a and 189b. As will be appreciated from the description below,
the first and second strand segments 179a and 179b can define a second stitch lock so as to
define a corresponding second loop 181. It should be appreciated that the first and second strand
segments 179a and 179b can define as many stitch locks 177 as desired, so as to define any
number of loops 181, as desired, that are slidably attached to as many respective structures 189
as desired.

[0202] As described above with respect to the stitch lock 177 defined by separate and
thus non-integral first and second strand segments, the present inventors were surprised to
discover that the stitch lock 177 is configured to iterate between an unlocked configuration and a
locked configuration. When the stitch lock 177 is in the unlocked configuration, the first strand
segment 179a is able to translate through the second strand segment 179b along a first direction
toward the respective free end 185a, thereby decreasing the size of the loop 181 as illustrated in
Fig. 16B, which shows the stitch lock 177 in the locked configuration. As the size of the loop
181 decreases, the first structure 189a is biased toward the second end 185b of the second strand
segment 179b, which can be attached to a corresponding second structure 189b. When the stitch

lock 177 is in the locked configuration, the stitch lock 177 prevents the first strand segment 179a
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from translating through the second strand segment 179b along a second direction opposite the
first direction that would allow the size of the loop 181 to increase, even when the stitch lock 177
is constructed having a short length. Once the stitch lock 177 has been actuated from the
unlocked configuration to a locked configuration, the stitch lock 177 prevents the first strand
segment 179a from translating through the second strand segment 179b along both the first and
second directions. For instance, the locked stitch lock 177 prevents the first strand segment 179a
from translating through the second strand segment 179b whether a static tensile load is applied
the fixed end 187a of first strand segment 179a, or a cyclical load is applied to the fixed end 187a
of the first strand segment 179a during normal anatomical function.

[0203] Referring again to Fig. 16A, and as described above with respect to separate
first and second strand segments 179a-b, the stitch lock 177 that is defined by integral first and
second strand segments 179a-b can be constructed as a woven construct whereby the first strand
segment 179a defines a plurality of woven segments 193 that are woven at least into, for instance
through, the second strand segment 179b. For instance, the first strand segment 179a can be
woven at least into the second strand segment 179b along a direction from the first end 185b of
the second strand segment 179b toward the second end 187b of the second strand segment 179b
(e.g., toward the corresponding second structure 189b). Thus, the first strand segment 179a can
be woven at least into the second strand segment 179b along a direction away from the second
end 187b of the second strand segment 179b (e.g., away from the second structure 189b).
Alternatively, the first strand segment 179a can be woven at least into the second strand segment
179b along a direction from the first end 185b of the second strand segment 179b toward the
second end 187b of the second strand segment 179D (e.g., toward the corresponding second
structure 189b).

[0204] The first strand segment 179a defines a first woven segment 193a that extends at
least into, for instance through, the second strand segment 179b along a first direction having a
first directional component. For instance, the first woven segment 193a can extend into a first
side 195a of the second strand segment 179b at an entry location 197a of the second strand
segment 179b, and can further extend through the second strand segment 179b so as to exit from
a second side 195b of the second strand segment 38 at an exit location 197b of the second strand
segment 179b. The first strand segment 179a can define a second woven segment 193D that
extends at least into, for instance through, the second strand segment 179b at a location spaced
from the first woven segment 193a along the second central axis 183b of the second strand
segment 179b. The second woven segment 193b can extend at least into, for instance through,

the second strand segment 179b along a second direction having a second directional component
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that is opposite the first directional component of the previous, or first, woven segment. Thus,
the second direction can be opposite the first direction or otherwise angularly offset with respect
to the first direction. For instance, in one embodiment, the second woven segment 193b can
extend along the second direction into the second side 195b of the second strand segment 179b
so as to define the corresponding entry location 197a, and can further extend through the second
strand segment 179b so as to exit from the first side 195a of the second strand segment 179b at
the corresponding exit location 197b. Alternatively, the exit location 197b of at least one or
more of the woven segments 193 can be disposed on the same side as the corresponding entry
location 197a. The entry location 197a of the second woven segment 193b can be spaced from
the entry location 197a of the first woven segment 193a along the second central axis 183b of the
second strand segment 179b in a direction from the second end 187a toward the first end 185a of
the first strand segment 179a.

[0205] Thus, the first strand segment 179a defines a plurality of woven segments 193
that can each be defined by the first strand segment 179a at a location between adjacent entry
locations 197a. The first strand segment 179a can define as many woven segments 193 as
desired, such as greater than one. At least one up to all of the woven segments 193 extend
through the second strand segment 179b along a respective direction that includes a directional
component that is opposite the directional component of an adjacent one of the woven segments
193. It should be further appreciated that the woven segments 193 can cross the plane that
includes the second central axis 183b of the second strand segment 179b, and can furthermore
cross the second central axis 183b of the second strand segment 179b. The entry locations 197a
of at least one up to all of the woven segments 193 can be spaced from the entry locations 197a
of adjacent ones of the woven segments 193 along a direction substantially parallel to the second
central axis 183b of the second strand segment 179b.

[0206] Furthermore, the exit location 197b at least one up to all of the woven segments
193 can be spaced from the corresponding entry location 197a along the second central axis 183b
of the second strand segment 179b as desired. Alternatively or additionally, the exit location
197b of at least one up to all of the woven segments 193 can be aligned with the corresponding
entry location 197a with respect to the central axis 183b of the second strand segment 179b.
Thus, it should be appreciated that the first central axis 183a of the first strand segment 179a can
define any angle as desired with respect to the second central axis 183b of the second strand
segment 179b as desired at the exit location 197b, between and including approximately 0
degrees and approximately 180 degrees, including approximately 90 degrees. For instance, the

first central axis 183a of the first strand segment 179a can define an angle of approximately zero
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degrees (or approximately 180 degrees) with respect to the second central axis 183b of the
second strand segment 179b when the first strand segment 179a extends substantially along the
second central axis 183b as the first strand segment 179a is disposed in the second strand
segment 179b. The first strand segment 179a can exit the second strand segment 179b at the
same side of the second strand segment 179b in which it entered, or in an opposite side of the
second strand segment 179b in which it entered.

[0207] It should be further appreciated that the angle defined at the entry location 197a
of a given woven segment 193 can be the same angle or a different angle that is defined at the
corresponding exit location 197b. Thus, the woven segments 193 can be symmetrically arranged
along the length of the second strand segment 179b, or can be asymmetrically arranged along the
length of the second strand segment 179b. In accordance with one embodiment, the first and
second sides 185a-b, and thus the entry location 197a and the exit location 197b of a given
woven segment 193, can be disposed on opposite sides of a plane that includes the second central
axis 183b of the second strand segment 179b. Adjacent woven segments 193 can extend through
the second strand segment 179b at locations spaced from each other at any distance as desired
along the second central axis 183b of the second strand segment 179b, for instance between and
including approximately 0 mm and approximately 3 mm.

[0208] During operation, when the second strand segment 179D is in tension at a first
level of tension at the stitch lock 177 that is less than a threshold level of tension (which includes
a circumstance where the second strand segment is not in any tension, such that the first level of
tension is zero), the stitch lock 177 is in an unlocked configuration, such that woven segments
193 of the first strand segment 179a can travel through the second strand segment 179b, for
instance along a first direction from the second end 187a to the first end 185a when a tensile
force is applied to the first end 185a of the first strand segment, such that the first end 185a
translates away from the stitch lock 177 and the size of the loop 181 decreases. Thus, it should
be appreciated that the stitch lock 177 defines a sliding member that permits the first strand
segment 179a to translate through the second strand segment 179b when the stitch lock 177 is in
the unlocked configuration.

[0209] A tensile force can be applied to the first ends 185a the first strand segment
179a, for instance when it is desired to apply a corresponding force to at least one or both of the
first and second structures 189a-b that draws the at least one or both of the first and second
structures 189a-b toward the other of the first ands second structures. As the tension in the

second strand segment 179b increases at the stitch lock 177, the second strand segment 179b
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applies a compressive force to at least one up to all of the woven segments 193 of the fist strand
segment 179a in the manner described above with respect to Fig. 13B.

[0210] Referring again to Fig. 16B, as the size of the loop 181 decreases, the length of
the second strand segment 179b between the first and second structures 189a and 189b also
decreases, thereby increasing the tension of the second strand segment 179b. Once the tension of
the second strand segment 179D at the stitch lock 177 increases from the first level of tension to a
second level of tension that is substantially equal to the threshold level of tension, the stitch lock
177 transitions to the locked configuration, such that the compressive force CF of the second
strand segment 179b about the first strand segment 179a provides a locking force that produces a
frictional engagement between the first and second strand segments 179a-b that prevents the
woven segments 193 of the first strand segment 179a from translating through the second strand
segment 179b at the stitch lock 177, both along the first direction, and along the second direction
from the first end 185a toward the second end 187a, such that the first end 185a is prevented
from translating toward the stitch lock 177. It should thus be appreciated that the stitch lock 177
can define a locking member that prevents the first strand segment 179a from translating through
the second strand segment 179b when the stitch lock is in the locked configuration. In
accordance with the illustrated embodiment, as the stitch lock 177 actuates to the locked
configuration, the stitch lock 177 inverts, whereby the second actuation strand 179b straightens
and the first actuation strand 179a becomes kinked about the second actuation strand 179b.

[0211] Referring now to Fig. 16C, the stitch lock assembly 191 can further include a
tension relief instrument 199. For instance, if it is desired to further translate the first strand
segment 179a through the second strand segment 179b along the second direction after the stitch
lock 177 has been locked, the tension relief instrument 199 can apply an inwardly directed force
to the second strand segment 179b at one end of the stitch lock 177 as descried above with
reference to Fig. 13D, so as to compress the second strand segment 179b at the stitch lock 177,
thereby reducing the tension of the second strand segment 179b at the stitch lock 177. The
tension of the second strand segment 179b at the stitch lock 177 can be reduced to a level less
than the threshold tension level, such that a tensile force applied to the first end 185a of the first
strand causes the loop 181 to further decrease in size. For instance, the tension relief instrument
199 can include a handle 199a and a pusher member 199b that extends from the handle 199a.
The pusher member 199b is configured to releasably abut the second strand segment 179b at a
location adjacent the stitch lock 177. The handle 199a can be actuated so as to cause the pusher
member 199b to compress the second strand segment 179b at the stitch lock 177, which allows

the woven segments 193 of the first strand segment 179a to travel through the second strand
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segment 179b. Once the first strand segment 179a has translated a desired distance, the tension
relief instrument 199 can be disengaged from the second strand segment 179b. If the tension in
the second strand segment 179b is greater than the threshold level once the tension relief
instrument has been disengaged from the second strand segment 179b, the compressive force
applied by the second strand segment 179b against the first strand segment 179a prevents the
woven segments 193 of the first strand segment 179a from translating through the second strand
segment 179b at the stitch lock 177 as described above.

[0212] Referring now to Fig. 16D, the common strand 175 can define a pair of loops
181a and 181b joined by a bridge segment that is disposed between the loops 181a and 181b.
Each of the loops 181a and 181b can be attached to corresponding first and second structures
189a and 189b in the manner described above, such that the first and second loops 181a and
181D are closed by the respective first and second stitch locks 177a and 177b. For instance, at
least one or both of the loops 181a and 181b are slidably attached to the corresponding first and
second structures. For instance, the common strand 175 can include a pair of opposed ends 175a
and 175b, and a middle portion 175¢ that defines the bridge segment. Each of the opposed ends
175a and 175b can be looped so as to define the respective loops 181a and 181b, and woven
through itself so as to define first and second stitch locks 177a and 177b of the type described
above with respect to Figs. 16A-C. The stitch lock 177 illustrated in Fig. 16D is shown in a
tensioned configuration, whereby the second strand segment 179b extends substantially straight,
and the first strand segment 179a is curved about the second strand segment 179b.

[0213] The first strand segments 179a of the stitch locks 177a and 177b can be defined
by the respective ends 175a and 175b of the common strand 175, and the second strand segments
179D of the stitch locks 177a and 177b is defined by the middle portion 175¢ of the common
strand 175. The first and second loops 181a and 181b can be disposed between the respective
stitch locks 177a and 177b and pairs of the second end 187a and first end 185b of the first and
second strand segments 179a and 179D, respectively, that define the respective stitch locks 177a
and 177b. At least one or both of the first strand segments 179a can be woven at least into, such
as through, the respective second strand segments 179b along a direction from the corresponding
loops 181a and 181b toward the middle portion 175c that defines the bridge segment.
Alternatively, at least one or both of the first strand segments 179a can be woven at least into,
such as through, the respective second strand segments 179b along a direction from the bridge
segment toward the corresponding loops 181a and 181b.

[0214] During operation, each of the first or free ends 185a of the first strand segment

179a can be placed under tension, which causes the first strand segment 179a to slide relative to
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the second strand segment 179b when the tension level of the second strand segment 179b is less
than the threshold tension level, thereby decreasing the size of the first and second loops 181a
and 181b. As the loops 181a and 181b decrease in size, the first and second structures 189a and
189b are drawn toward their respective stitch locks 177a and 177b, and thus are drawn towarwd
each other. It should be further appreciated that as the loops 181a and 181b decrease in size, the
tension of the second strand segment 179b can increase to the threshold level, thereby locking
the respective stitch locks 177a and 177b. In this regard, it should be appreciated that the bridge
strand, defined by the middle portion 175c, can be configured as a brace structure 203, such that
the tension level of the second strand segment 179b is defined between the respective first and
second structures and the brace structure 203. Thus, the brace structure can be a separate
structure that is attached to the second strand segment 179b as described above with respect to
Figs. 13A-D, can be defined by one of the structures 189a and 189b (such as the second structure
189b) as illustrated in Figs. 16A-C, or can be integral with the second strand segment 179b as
illustrated in Figs. 16D- A tension relief instrument, for instance of the type illustrated in Fig.
16C, can be applied to one or both of the stitch locks 177a and 177b so as to decrease the tension
of the second strand segment 179b at the respective stitch lock, thereby allowing a tensile force
applied to the respective first end 185a to further decrease the size of the respective loop.

[0215] While the first and second stitch locks 177a and 177b can be spaced apart from
each other, for instance separated by the bridge defined by the middle portion 175¢ as illustrated
in Fig. 16D, it should be appreciated that the first and second stitch locks 177a and 177b can be
constructed as described above with respect to Fig. 16D but can at least partially overlap each
other, for instance along the middle portion 175c¢ as illustrated in Fig. 16E. Accordingly, an
applied tensile force to the first free ends 185a of the first strand segments 179a of each stitch
lock 177a and 177b decreases the size of the respective loop 181a and 181b until the tension of
the respective second strand segment 179b reaches the threshold tension level, which actuates the
stitch locks 177a and 177b to the locked configuration.

[0216] Referring to Figs. 17A-C, and as described above with respect to Figs. 8A-C,
the auxiliary strand 33 can extend through the eyelet 90 and can be woven through the anchor
body 28 so as to define a path for the eyelet 90 through the anchor body 28 when the anchor
body 28 is actuated from the first configuration to the expanded configuration. Furthermore, the
auxiliary strand 33 can be configured as a deployment strand that facilitates attachment of the
anchor 22 to another anchor, or can alternatively or additionally be configured as an actuation
strand that receives the actuation force causing the anchor to be actuated from the first

configuration to the expanded configuration once implanted in the anatomical structure 24.
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[0217] In accordance with the illustrated embodiment, the anchor assembly 20 can
include a first and second anchor 22a and 22b each including respective eyelets 90a and 90b that
are actuated to their expanded configuration as described above with respect to Figs. 8A-C.
Next, the auxiliary strand 33 of one of the anchors 22a-b can be removed from the respective
eyelet 90a-b, and the auxiliary strand 33 of the other of the anchors 22a-b can be fed through the
eyelet 90a-b of the anchor 22a-b from which the auxiliary strand was removed. Thus, the
auxiliary strand 33 of one of the anchors can define the first actuation strand 38a and the second
actuation strand 38b. Alternatively, the auxiliary strands 90a-b of both off the anchors 22a and
22b can be removed from the respective eyelets 90a-b, and a new auxiliary strand 33 can be fed
through both eyelets 90a and 90b so as to attach the first anchors 22a and 22b to each other.
Thus, Fig. 17A illustrates an auxiliary strand 33 that is separate from both anchor bodies 28a and
28b and extends through the respective eyelets 90a and 90b so as to define respective actuation
strands 38a and 38b that are integral with each other.

[0218] As illustrated in Fig. 17C, the anchor bodies 28a and 28b can be urged along the
respective actuation strands 38a and 38b from their respective expanded configurations to their
respective first configurations. Accordingly, the actuation strands 38a and 38b extend through
the same respective openings of the anchor bodies 28a and 28b as described above with respect
to the auxiliary strand 33 as illustrated in Figs. 8A-C. Thus, the actuation strands 38a and 38b
define a first and second actuation portions 131a-b, respectively, and first and second attachment
portions 133a-b. The first and second actuation portions 131a-b are configured to receive
respective actuation forces F that actuate the anchor bodies 28a-b to their expanded
configurations in the manner described above, and the second actuation portions 133a-b are
configured to attach to each other. For instance, the first and second actuation portions 133a-b
can be integral with each other, or can be attached via any suitable connector member of the type
described herein.

[0219] With continuing reference to Figs. 17A-C, the anchor assembly can include a
connector member 63 that can be configured to attach to the first and second actuation portions
131a and 131b, thereby attaching the first and second actuation strands 38a and 38b to each
other, and also attaching the anchors 22a and 22b to each other. The attachment portions 133a-b
of the auxiliary strand 33 can be attached, for instance integrally in accordance with the
illustrated embodiment, across the gap 24c.

[0220] As described above, the connector member 63 that can define at lcast one of a
sliding member 47 and a locking member 64 that attaches the first and second actuation strands

38a and 38b together. For instance, the connector member 63 can be configured as a pair of
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stitch locks 177a and 177b that is defined by the auxiliary strand 33, such that the auxiliary
strand 33 defines the common strand 75, the first and second actuation strands 38a-b, for
instance at the respective first and second actuation portions 131a and 131b, define the respective
first strand segments 79a, and the first and second actuation strands 38a-b, for instance at the
respective first and second attachment portions 133a and 133b, define the respective second
strand 79b. The stitch locks 177a and 177b can overlap as described above with respect to Fig.
16E, or can be spaced apart as described above with respect to Fig. 16D. The common strand 75
can define a first loop 181a which can include the first actuation portion 131a and the first
attachment portion 133a, and a second loop 181b which can include the second actuation portion
131b and the second actuation portion 133b. The loops 181a-b can be attached, for instance,
slidably attached, to first and second structures 189a and 189b, which can be configured as the
first and second anchor bodies 28a and 28b, respectively. The first and second actuation portions
131a-b can define corresponding terminal portions 135a-b that define free ends 185a of the
respective first strand segments 179a.

[0221] During operation, a tensile approximation force AF can be applied to the
terminal portions 135a and 135b of the respective actuation portions 131a-b, so as to decrease the
size of the respective loops 181a-b. The loops 181a-b are slidably attached to a pair of structures
181a and 181b that are configured as the first and second anchor bodies 28a and 28b. For
instance, the loop 181 is received by the respective eyelets 90a-b. The loops 181a-b decrease in
size in response to the applied approximation force AF. As the loops 181a-b decrease in size, the
loops 181a-b draw the attached first and second anchor bodies 28a and 28b toward each other in
the manner described above.

[0222] As the first and second anchor bodies 28a and 28b move toward each other s as
to approximate the gap 24c, tension increases in the first and second attachment portions 133a-b,
which can define the second strand segments 179b of the first and second stitch locks 177a-b.

As the tension in the second attachment portions 133a-b increase at the corresponding stitch
locks 177a-b, the second attachment portions 133a-b apply a compressive forces to at least one
up to all of the woven segments defined by the respective first and second actuation portions
131a in the manner described above. Once the tension in the attachment portions 133a-b reaches
the second level that is substantially equal to the threshold level of tension, the stitch locks 177a-
b actuate to the locked configuration, whereby compressive forces applied by the second
attachment portions 133a-b to the respective actuation portions 131a-b prevents the actuation

portions 131a-b from translating relative to the respective attachment portions 133a-b, and thus
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fixes the size of the corresponding loops 181a-b. Accordingly, the stitch locks 177a-b prevent
the size, which can be an area, of the loops 181a-b from both increasing and decreasing.

[0223] A tension relief tool, such as the type of tension relief tool 199 illustrated in Fig.
16C can compress one or both of the first and second attachment portions 133a-b at the
respective stitch locks 177a-b in the manner described above so as to decrease the tension in the
actuation portions 133a-b to a level below the threshold level of tension at the stitch lock 177,
which thereby allows the respective actuation portions 131a-b to slide through the corresponding
attachment portion 133a-b to further decrease the size of the respective loops 181a-b and draw
the first and second anchor bodies 22a and 228b further toward each other. The tension relief
tools can be removed from the attachment portions 133a-b to again prevent the size of the loops
181a-b from both decreasing and increasing.

[0224] Referring now to Figs. 18A-C, the anchor assembly 20 as described above with
reference to Figs. 17A-C can include a plurality of connector members 63 configured as first and
second stitch locks 177a and 177b that are spaced apart from each other and configured to attach
the actuation strands 38a and 38b to cach other. In accordance with the illustrated embodiment,
the common strand 75 defines the first and second actuation strands 38a and 38b, which are thus
integral with each other. The common strand is defined by the auxiliary strand 33, such that the
respective attachment portions 133a and 133b of the first and second actuation strands 38a and
38b are integral with each other. Thus, in accordance with the illustrated embodiment, the first
and second actuation strands 38a and 38b are integral with each other. In accordance with the
illustrated embodiment, the anchor assembly 20 can include first and second stitch locks 177a
and 177D that are configured to attach the actuation portions 131a and 131b to other locations of
the common strand 75, and thus to each other. For instance, the first stitch lock 177a can attach
the first actuation portion 131a of the first actuation strand 38a to the first attachment portion
133a of the first actuation strand 38a. Similarly, the second stitch lock 177b can attach the first
actuation portion 131b of the second actuation strand 38b to the second attachment portion 133b
of the second actuation strand 38b.

[0225] In accordance with the illustrated embodiment, the first actuation portion 133a
of the first actuation strand 38a defines the first strand segment 179a of the first stitch lock 177a,
and the first attachment portion 133a of the first actuation strand 38a defines the second strand
segment 179b of the first stitch lock 177a. It should be appreciated that the first stitch lock and
the first end 175a of the common strand 175 defines a first loop 181a that is slidably attached to
the eyelet 90a of the first anchor body 28a, which defines the first structure 189a. In accordance

with the illustrated embodiment, the second attachment portion 131b of the second actuation
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strand 38b defines the first strand segment 179a of the second stitch lock 177b, and the second
attachment portion 133b of the second actuation strand 38b defines the second strand segment
179b of the second stitch lock 177b. It should be appreciated that the second stitch lock 177b
and the second end 175b of the common strand 175 defines a second loop 181b that is slidably
attached to the eyelet 90b of the second anchor body 28b, which defines the second structure
189b. The middle portion 175¢ of the common strand 175, which can be defined by the first and
second attachment portions 133a and 133b, can be connected between the first and second loops
181a and 181b. In accordance with an alternative embodiment at least one of the second
attachment portions 133a and 133b of the respective stitch locks 177a and 177b can define the
first strand segment, and the corresponding actuation portions 131a and 131b can define the
second strand segment.

[0226] During operation, a tensile actuation force F can be applied to the first and
second actuation strands 38a and 38b, for instance at the respective terminal portions 135a and
135b, or at the attachment portions 133a and 133b. The actuation force F causes the anchor
bodies 28a and 28b to expand from the first configuration to the expanded configuration in the
manner described above. Next, an approximation force AF can be applied to the first and second
actuation strands 38a and 38b, for instance at the respective terminal portions 135a and 135b that
define the respective first and second ends 175 and 175b of the common strand 175.

[0227] A tensile approximation force AF can be applied to at least one or both of the
terminal portions 135a and 135b of the respective actuation portions 131a-b, which define the
respective first ends of the first and second strand segments, so as to decrease the size of the
respective first and second loops 181a-b. Each of the loops 181a and 181D is slidably attached to
the corresponding anchor bodies 28a and 28b. For instance the loops 181a and 181D are received
by the respective eyelets 90a-b. The loops 181a-b decrease in size in response to the applied
approximation force AF. As the loops 181a-b decrease in size, the loops 181a-b draw the each
of the corresponding first and second anchor bodies 28a and 28b toward the other of the first and
second anchor bodies 28a and 28b.

[0228] As the first and second anchor bodies 28a and 28b move toward each other s as
to approximate the gap 24c, tension increases in the second strand segments 179b at the first and
second stitch locks 177a-b. As the tension in the second strand segments 179b increases at the
stitch locks 177a-b, the second strand segments 179b apply compressive forces against at least
one up to all of the woven segments defined by the first and second actuation portions 131a-b in
the manner described above. Once the tension in the first and second attachment portions 133a-b

reaches the second level that is substantially equal to the threshold level of tension, the stitch
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lock actuates to the locked configuration, whereby compressive forces applied by the first and
second attachment portions 133a-b to the corresponding first actuation portion 131a-b prevents
the first and second actuation portions 131a-b from translating relative to the respective first and
second attachment portions 133b, and thus fixes the size of the corresponding loops 1811-b.
Accordingly, the stitch locks 177a-b prevent the corresponding size, which can be an area, of the
loops 181a-b from both increasing and decreasing.

[0229] The tension relief tool 199 illustrated in Fig. 16D can compress either or both of
the first and second attachment portions 133a-b in the manner described above so as to decrease
the tension level to a level below the threshold level of tension at the stitch lock 177, which
thereby allows the corresponding first and second actuation portions 131a to slide through the
first and second attachment portions 133a-b to further decrease the size of the corresponding
loops 181a-b and draw the first and second anchor bodies 22a and 228b further toward each
other.

[0230] Referring now to Figs. 19A-B, the anchor assembly 20 as described above with
respect to Figs. 1A-B can include a pair of anchors 22a and 22b that include anchor bodies 28a
and 28b and respective actuation strands 38a and 38b. The first and second actuation strands 38a
and 38b can be defined by a common strand 175 such that the first and second actuation strands
38a and 38b can be integral with each other. The common strand 175, and thus the first and
second actuation strands 38a and 38b can define an auxiliary strand 33 that is woven through the
corresponding anchor bodies 28a and 28b in the manner described above. In accordance with the
illustrated embodiment, the actuation strands 38a and 38b are defined by the auxiliary strand 33,
such that the respective attachment portions 133a and 133b are integral with each other.

[0231] The first and second stitch locks 177a and 177b are configured to attach the
actuation portions 131a and 131b to other locations of the common strand, for instance at the
respective first and second attachment portions. In accordance with the illustrated embodiment,
the first actuation portion 133a of the first actuation strand 38a defines the first strand segment
179a of the first stitch lock 177a, and the first attachment portion 133a of the first actuation
strand 38a defines the second strand segment 179b of the first stitch lock 177a. It should be
appreciated that the first stitch lock 177a and the first end 175a of the common strand 175
defines a first loop 181a that is slidably attached to the first anchor body 28a, which defines the
first structure 189a. For instance, the first end 175a of the common strand 175 can be woven
through the first anchor body 28a.

[0232] In accordance with the illustrated embodiment, the second attachment portion

131b of the second actuation strand 38b defines the first strand segment 179a of the second stitch
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lock 177b, and the second attachment portion 133b of the second actuation strand 38b defines the
second strand segment 179b of the second stitch lock 177b. It should be appreciated that the
second stitch lock 177b and the second end 175b of the common strand 175 defines a second
loop 181b that is slidably attached to the second anchor body 28b, which defines the second
structure 189b. For instance, the second end 175b of the common strand 175 can be woven
through the second anchor body 28b. The middle portion 175¢ of the common strand 175, which
can be defined by the first and second attachment portions 133a and 133b, can be connected
between the first and second loops 181a and 181b. In accordance with an alternative
embodiment at least one of the second attachment portions 133a and 133b of the respective stitch
locks 177a and 177b can define the first strand segment, and the corresponding actuation
portions 131a and 131b can define the second strand segment.

[0233] During operation, a tensile actuation force F can be applied to the first and
second actuation strands 38a and 38b, for instance at the respective terminal portions 135a and
135b, or at the attachment portions 133a and 133b. The actuation force F causes the anchor
bodies 28a and 28b to expand from the first configuration to the expanded configuration in the
manner described above. Next, an approximation force AF can be applied to the first and second
actuation strands 38a and 38b, for instance at the respective terminal portions 135a and 135b, of
the first and second actuation portions 131a-b, that define the respective first and second ends
175 and 175b of the common strand 175.

[0234] The tensile approximation force AF can be applied to at least one or both of the
terminal portions 135a and 135b of the respective actuation portions 131a-b, which define the
respective first ends of the first and second strand segments, so as to decrease the size of the
respective first and second loops 181a-b. Each of the loops 181a and 181D is slidably attached to
the corresponding anchor bodies 28a and 28b. For instance the loops 181a and 181D are received
by the respective eyelets 90a-b. The loops 181a-b decrease in size in response to the applied
approximation force AF. As the loops 181a-b decrease in size, the loops 181a-b draw the each
of the corresponding first and second anchor bodies 28a and 28b toward the other of the first and
second anchor bodies 28a and 28b.

[0235] As the first and second anchor bodies 28a and 28b move toward each other s as
to approximate the gap 24c, tension increases in the second strand segments 179b at the first and
second stitch locks 177a-b. As the tension in the second strand segments 179b increases at the
stitch locks 177a-b, the second strand segments 179b apply compressive forces against at least
one up to all of the woven segments defined by the first and second actuation portions 131a-b in

the manner described above. Once the tension in the first and second attachment portions 133a-b
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reaches the second level that is substantially equal to the threshold level of tension, the stitch
lock actuates to the locked configuration, whereby compressive forces applied by the first and
second attachment portions 133a-b to the corresponding first actuation portion 131a-b prevents
the first and second actuation portions 131a-b from translating relative to the respective first and
second attachment portions 133b, and thus fixes the size of the corresponding loops 1811-b.
Accordingly, the stitch locks 177a-b prevent the corresponding size, which can be an area, of the
loops 181a-b from both increasing and decreasing.

[0236] The tension relief tool 199 illustrated in Fig. 16D can compress either or both of
the first and second attachment portions 133a-b in the manner described above so as to decrease
the tension level to a level below the threshold level of tension at the stitch lock 177, which
thereby allows the corresponding first and second actuation portions 131a to slide through the
first and second attachment portions 133a-b to further decrease the size of the corresponding
loops 181a-b and draw the first and second anchor bodies 22a and 228b further toward each
other.

[0237] Referring now to Figs. 20A-B, the anchor assembly 20 can include a first anchor
22a including the respective eyelet 90a as described above with reference to Figs. 17A-C, and
the second anchor 22b can include the respective anchor body 28b having an integral actuation
strand 28D as described above with respect to Figs. 12A-C. Thus, as described above, one of the
actuation strands 38a and 38b can be integral with the respective anchor body 28a and 28b, and
the other of the actuation strands 38b and 38b can be separate from and woven through the
respective anchor body 28a and 28b so as to attach the actuation strand to the anchor body. In
accordance with the illustrated embodiment, the integral actuation strand 38b of the second
anchor 22b defines the auxiliary actuation strand 38a of the first anchor 22a. Thus, as described
above with respect to Figs. 6A-B, the first portion 41 of the second anchor body 22b can define
both the respective actuation portion 131b and the attachment portion 133b. Furthermore, the
first and second actuation strands 38a and 38b are defined by a common strand 175, such that the
first and second actuation strands 38a and 38b are integral with each other as described above.
Alternatively, the first and second actuation strands 38a and 38b can be separate from each other
and attached to each other, for instance, via the stitch lock 177 as described herein.

[0238] In accordance with the illustrated embodiment, the attachment portion 133b of
the second actuation strand 38b can be integral with the attachment portion 133a of the first
actuation strand 38a. The first actuation strand 38a can be woven through the anchor body in the
manner described above with respect to Figs. 8A-C, such that the first actuation strand 38a can

define a path that the eyelet 90a can travel as the anchor body 28a is actuated from the first
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configuration to the expanded configuration. Furthermore, the first or actuation portion 131a and
the second or attachment portion 133a extend out from the first anchor body 28a and are spaced
from each other in the manner described above. In accordance with the illustrated embodiment,
the first actuation strand 38a defines the first strand segment 179a of the stitch lock 177, and the
second actuation strands 38b defines the second strand segment 179b of the stitch lock 177.
Thus, the first actuation strand 38a is woven at least into, for instance through, the second
actuation strand 38b so as to define the stitch lock 177.

[0239] In accordance with the illustrated embodiment, the first end 175a of the
common strand 175 is attached to the eyelet 90a of the anchor body 28a, and woven through the
middle portion 175b so as to define the first stitch lock 177. Thus, the first end 175a of the
common strand, which includes the first actuation strand 38a, defines a loop 181 that is slidably
attached to the first anchor body 28a, which defines the first structure 189a. The second end
175b of the common strand 175, which includes the second actuation strand 38b is attached to
the second anchor body 28b. For instance, in accordance with the illustrated embodiment, the
second actuation strand 38b, and thus the second end 175b of the common strand 175, is integral
with the second anchor body 28b.

[0240] During operation, the first actuation strand 38a, and in particular the terminal
portion 135a of the actuation portion 131a of the first actuation strand 38a can receive the tensile
actuation force F that causes the first anchor body 28a to actuate from its respective first
configuration to the expanded configurations, and also induces tension in the first and second
actuation strands 38a-b. The tension induced in the second actuation strand 38b by the first
actuation strand 38a applies an actuation force F to the second actuation strand 38b, thereby
causing the respective second anchor body 28b to actuate from the first configuration to the
expanded configuration.

[0241] Next, the first terminal portion 135a can receive an approximation force AF that
induces tension in the first and second actuation strands 38a that biases at least one or both of the
anchor bodies 28a and 28b toward the other of the anchor bodies 28a and 28b to a biased
position so as to approximate the gap 24c. For instance, the tension in the first actuation strand
38a causes the loop 181 to decrease in size which biases the first anchor body 28a toward the
second anchor body. Tension in the second actuation strand 38b biases the second anchor body
28b toward the first anchor body 28a. The approximation force AF can be a continuation of the
actuation force F if, for instance, the actuation force F is applied to the terminal portions 135a. It
should be appreciated that once both the first and second actuation strands 38a and 38b are

placed under tension, the second actuation strand 38b applies a compressive force to the first
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actuation strand 38a at the splice 134 that is sufficient to prevent the first actuation strand 38a
from backing out of the second splice 134b along a direction toward the first anchor body 28a.

[0242] As the first and second anchor bodies 28a and 28b move toward each other s as
to approximate the gap 24c, tension increases in the second actuation strand 38b. As the tension
in the second actuation strand 38b increases at the stitch lock 177, the second actuation strand
38b applies compressive forces against at least one up to all of the woven segments defined by
the first actuation strand 38a in the manner described above. Once the tension in the second
actuation strand 38 reaches the second level that is substantially equal to the threshold level of
tension at the stitch lock 177, the stitch lock 177 actuates from the unlocked configuration to the
locked configuration, whereby the compressive forces applied by the second actuation strand to
the first actuation strand prevents the first actuation strand 38a from translating through the
second actuation strand 38b. The tension relief tool 199 can decrease the tension in the second
strand 38b in the manner described above if it is desired to further bias the first and second
anchor bodies 28a and 28b toward each other.

[0243] While the anchor assembly 20 has been described above in accordance with
embodiments that illustrated a pair of anchors 22a and 22b attached across a defect, it should be
appreciated that the anchor assembly 20 can include as many anchors as desired, that can be
attached to each other in any manner and arrangement as desired. for instance, referring to Fig.
21A, the anchor assembly 20 can include multiple pairs of first and second anchors 22 and 22b
attached on opposed sides of a gap 24¢, which can be the same anatomical defect or different
anatomical defects. The first and second anchors 22a and 22b of each pair of anchors can be
attached in accordance with any of the embodiments described herein or any suitable alternative
embodiment. Alternatively, referring to Fig. 21B, a plurality of pairs of first and second anchors
22a and 22b can be implanted in the target anatomical structure 24 across a gap 24c, and the
anchor assembly 20 can include a connector member 63 configured to attach each of the anchors
22 and 22b to each other at a common hub 240. The connector member 63 can be configured as
any suitable connector member as desired that can, for instance, attach at least one up to all of
attachment portions of the anchors 22a and 22b and connector strands of the anchors 22a and
22b. For instance the connector members 63 can be configured as stitch locks 177a-b of the type
described above that join first and second structures 189a-b to a brace structure 203. The first
and second structures 189a-b and the brace structure 203 can be configured as anchor bodies of
anchors 22 implanted at respective target anatomical locations as described above, or any
alternatively constructed anchor body attached to an anatomical structure as desired, or

alternatively still any anatomical structure as desired..
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[0244] In accordance with certain aspects of the present disclosure, a method can be
provided for biasing first and second structures to each other. The method can include the steps
of 1) weaving a first segment of a strand of suture at least into a second segment of a strand of
suture a portion so as to define at least four woven segments of the first segment that are woven
at least into the second segment, each of the woven segments defined at least by an entry location
whereby the first segment enters the second segment, 2) attaching the first strand to a first
structure; 3) attaching the second strand to a second structure, 4) translating the first strand
through the second strand so as to bias at least one of the first and second structures toward the
other of the first and second structures until a tension in the second strand reaches a level that is
substantially equal to a threshold tension level, and 5) applying a compressive force from the
second segment to the first segment so as to prevent the first segment from translating through
the second segment once the tension in the second strand has reached the level that is
substantially equal to the threshold tension level.

[0245] The embodiments described in connection with the illustrated embodiments
have been presented by way of illustration, and the present invention is therefore not intended to
be limited to the disclosed embodiments. Furthermore, the structure and features of each the
embodiments described above can be applied to the other embodiments described herein, unless
otherwise indicated. Accordingly, those skilled in the art will realize that the invention is
intended to encompass all modifications and alternative arrangements included within the spirit

and scope of the invention, for instance as set forth by the appended claims.
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We Claim:

1. A stitch lock assembly:

a first segment of a strand of suture; and

a second segment of a strand of suture that is elongate along a central axis so as to define
a length, the first segment woven at least into the second segment along a portion of the length of
the second segment so as to define a stitch lock having at least two woven segments of the first
segment that are woven at least into the second segment, each of the woven segments defined at
least by an entry location whereby the first segment enters the second segment,

wherein the woven segments are configured to translate through the second segment
strand when the second segment is in tension at a first level of tension that is less than a
threshold level of tension, and the second segment applies a compressive force to the first strand
when the second segment is in tension at a second level of tension that is at least substantially
equal the threshold level of tension so as to prevent the first segment from translating through the

second segment.

2. The stitch lock assembly as recited in claim 1, wherein at least one of the woven
segments enters the second segment at a respective one of the entry locations and extends

through the second segment so as to exit from the second segment at an exit location.

3. The stitch lock assembly as recited in claim 1, wherein the first segment is elongate along
a central axis, and the central axis defines an angle with respect to the second axis at least at one
of the entry locations, the angle between and including approximately 0 degrees and

approximately 180 degrees.

4, The stitch lock assembly as recited in claim 1, wherein adjacent woven segments extend
at least into the second segment at locations spaced apart a distance including approximately 0

mm and approximately 3 mm.

5. The stitch lock assembly as recited in claim 2, wherein the first and second segments are

separate from each other.

6. The stitch lock assembly as recited in claim 5, wherein each of the first and second
segments defines a respective first end and a respective second end, such that the woven
segments are disposed between the first and second ends of the first segment, and the woven

segments are disposed between the first and second ends of the second segment.
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7. The stitch lock assembly as recited in claim 6, wherein the second ends of the first and
second segments are attached to respective first and second structures, such that when the second
segment is in tension at the first level of tension, the first segment is translatable through the

second strand so as to bias the first and second structures toward each other.

8. The stitch lock assembly as recited in claim 7, wherein at least one of the structures

comprises an anchor configured to be implanted at a target anatomical location.

9. The stitch lock assembly as recited in claim 8, wherein the anchor includes an anchor
body and an actuation member that is configured to receive an actuation force that causes the

anchor body to expand.

10.  The stitch lock assembly as recited in claim 9, wherein the actuation member is integral

with the anchor body and defines one of the first and second strands.

11. The stitch lock assembly as recited in claim 9, wherein the actuation member is separate

from the anchor body and defines one of the first and second strands.

12.  The stitch lock assembly as recited in claim 11, wherein the anchor body includes an

eyelet, and the actuation member is inserted through the eyelet.

13. The stitch lock assembly as recited in claim 9, wherein the anchor is a first anchor, the
anchor body is a first anchor body, and the actuation member is a first actuation member, the
stitch lock assembly further comprising:

a second anchor including a second anchor body and a second actuation member

configured to receive an actuation force that causes the second anchor body to expand.

14.  The stitch lock assembly as recited in claim 13, wherein the first actuation member

defines the first and second segments.

15. The stitch lock assembly as recited in claim 13, wherein the stitch lock is a first stitch
lock, the stitch lock assembly further comprising a second stitch lock that includes a respective
first segment and a respective second segment, wherein the respective first segment is woven at
least into the respective second segment, the first segment of the second stitch lock is defined by
the second actuation strand, and the second segment of the second stitch lock is defined by the

second actuation strand.
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16. The stitch lock assembly as recited in claim 15, further comprising a loop that is disposed
between the first and second stitch locks, wherein the loop is configured to decrease in size as the
first segment of at least one of the first and second stitch locks is translated through the

associated second segment.

17. The stitch lock assembly as recited in claim 13, wherein the first and second segments of
at least one of the first and second stitch locks are separate from and attached to the first and

second actuation strands, and are attached to the first and second actuation strands.

18. The stitch lock assembly as recited in claim 13, wherein one of the first and second

anchors includes an eyelet, and the separate first and second segments are attached to the eyelet.

19.  The stitch lock assembly as recited in claim 15, wherein the first and second stitch locks
define a first pair of stitch locks, the stitch lock assembly further comprising a second pair of the

first and second stitch locks.

20. The stitch lock assembly as recited in claim 19, comprising a first loop disposed between
the first and second pairs of stitch locks, a second loop disposed between the first and second
stitch locks of the first pair of stitch locks, ad a third loop disposed between the first and second
stitch locks of the second pair of stitch locks.

21. The stitch lock assembly as recited in claim 19, wherein the first, second, and third loops
are configured to decrease in size when the first segments of each of the stitch locks of the first

and second pairs of stitch locks are translated through the associated second segment.

22.  The stitch lock assembly as recited in claim 2, wherein the first and second segments are

integral with each other so as to define a common strand.

23. The stitch lock assembly as recited in claim 22, wherein the common strand defines a
loop that is closed by the stitch lock, and the loop is configured to decrease in size as the first

segment translates through the second segment.

24.  The stitch lock assembly as recited in claim 23, wherein the loop is slidably attached to at

least one structure.

25.  The stitch lock assembly as recited in claim 23, wherein the at least one structure

comprises an anchor body having an eyelet, and the loop is inserted through the eyelet.
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26.  The stitch lock assembly as recited in claim 25, wherein the at least one structure is a first
structure, the stitch lock assembly further comprising a second structure, wherein as the loop

decreases in size, the first structure is biased toward the second structure.

27. The stitch lock assembly as recited in claim 23, wherein the stitch lock is a first stitch
lock, the stitch lock assembly further comprising a second stitch lock that includes a respective
first segment and a respective second segment, wherein the respective first segment is woven at

least into the respective second segment.

28. The stitch lock assembly as recited in claim 27, wherein the loop is a first loop, the
common strand defines a second loop that is closed by the second stitch lock, and the second

loop is configured to decrease in size as the first segment translates through the second segment.

29.  The stitch lock assembly as recited in claim 28, wherein the common strand comprises a
first end that defines the first loop, a second end that defines the second loop, and a bridge

segment that is connected between the first and second loops.

30. The stitch lock assembly as recited in claim 28, wherein each of the first and second
loops is attached to a corresponding first and second structure, and the first and second structures

are biased toward each other as the first and second loops decrease in size.

31. The stitch lock assembly as recited in claim 22, wherein the common strand is configured
to attach to first and second structures that are configured to be biased toward each other as the

first segment translates through the second segment.

32.  The stitch lock assembly as recited in claim 31, wherein the first structure comprises a
first anchor including a first anchor body and a first actuation member that is configured to
receive a first actuation force that causes the first anchor body to expand, and the second
structure comprises a second anchor including a second anchor body and a second actuation
member that is configured to receive a second actuation force that causes the second anchor body

to expand.

33. The stitch lock assembly as recited in claim 32, wherein the common strand defines a
loop that is closed by the stitch lock, and the loop is attached to at least one of the first and
second anchor bodies, such that the first and second anchor bodies are biased toward each other
as the loop decreases in size in response to translation of the first segment through the second

segment.
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34.  The stitch lock assembly as recited in claim 33, wherein the loop is attached to an eyelet

of the at least one anchor body.

35.  The stitch lock assembly as recited in claim 33, wherein the loop is woven through the at

least one anchor body.

36.  The stitch lock assembly as recited in claim 35, wherein the stitch lock is a first stitch
lock, and the common strand further defines a second stitch lock that includes a first segment and
a second segment, wherein the first segment of the second stitch lock is woven at least into the

second segment of the second stitch lock.

37. The stitch lock assembly as recited in claim 36, wherein the common strand defines a
first loop that is closed by the first stitch lock and a second loop that is closed by the second

stitch lock, and the second loop is attached to the second anchor body.

38.  The stitch lock assembly as recited in claim 32, wherein the common strand is integral
with one of the first and second anchor bodies, and separate from and attached to the other of the

first and second anchor bodies.

39.  The stitch lock assembly as recited in claim 1, further comprising a tension relief
instrument configured to compress the second segment so as to reduce the tension in the second

segment to a level less than the threshold tension level.

40. A method for biasing first and second structures to each other, the method comprising the
steps of:

weaving a first segment of a strand of suture at least into a second segment of a strand of
suture a portion so as to define at least two woven segments of the first segment that are woven
at least into the second segment, each of the woven segments defined at least by an entry location
whereby the first segment enters the second segment,

attaching the first strand to a first structure;

attaching the second strand to a second structure;

translating the first strand through the second strand so as to bias at least one of the first
and second structures toward the other of the first and second structures until a tension in the

second strand reaches a level that is substantially equal to a threshold tension level;
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applying a compressive force from the second segment to the first segment so as to
prevent the first segment from translating through the second segment once the tension in the

second strand has reached the level that is substantially equal to the threshold tension level.
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